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REPORT. 


To  the  Honorable  the  General  Assembly  of  the  State  of  Rhode  Island^ 
at  its  January  Session^  1889, 

In  making  this,  the  first  annual  report  of  the  Board  of  Managers  of 
the  Rhode  Island  State  Agricaltural  School,  we  trust  it  may  not  be  in- 
appropriate to  very  briefly  review  the  influences  which  have  brought 
about  the  passage  of  the  Act  of  the  General  Assembly  of  this  State, 
March  23d,  1888. 

GOVESNMEKT  AID  TO   EDUCATIONAL   INSTITUTIONS. 

The  idea  of  the  higher  education  came  to  American  soil  with  the 
Pilgrim  Fathers,  for  hardly  had  their  feet  pressed  Plymouth  Bock  when 
out  of  their  poverty  a  year's  rate  of  the  Colony  was  levied,  that  the 
germ  of  a  coDege  should  be  planted  in  the  new  world.  The  solicitous 
care  of  the  colony  is  ever  manifest  through  the  vicissitudes  of  those 
early  days,  and  the  pages  of  legislative  record  up  to  the  memorable 
days  of  Independence  bear  evidence  by  more  than  a  hundred  different 
statutes  of  its  nurture  and  guidance. 

What  is  true  of  Harvard  is  essentially  true  of  Yale,  for  the  General 
Court  of  Connecticut  had  carefully  considered  the  founding  of  such  an 
institution  long  before  Elihu  Yale  gave  the  final  impulse  which  resulted 
in  the  establishment  of  the  college  which  bears  his  name,  some  sixty 
years  after  the  planting  of  Harvard. 

The  support  of  Yale  college  previous  to  the  present  century  was 
largely  due  to  the  bounty  of  the  legislature  of  Connecticut,  says  the 
first  President  Dwight  in  his  history.    The  second  college  established 
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in  the  ColoDies,  the  William  and  Mary  of  Virginia,  was  founded  and 
supported  through  colonial  days  from  the  public  treasury. 

In  our  own  State  the  fear  that  in  some  way  educational  institutions 
might  interfere  with  that  perfect  individual  religious  freedom  of 
thought  and  action  which  was  the  central  motive  that  brought  Roger 
Williams  to  settle  Pr#vidence  Plantations,  seems  to  have  caused  divis- 
ion of  opinion  among  the  early  settlers  and  time  passed  on  till  1762, 
when  James  Manning  was  instrumental  in  an  effort  to  procure  a  char- 
ter for  the  establishment  of  a  University  in  Rhode  Island,  upon  a 
broad  basis  of  religious  freedom. 

This  effort  was  doomed  to  defeat  through  religious  jealousy ;  but 
two  years  later,  in  February,  1764,  a  charter  was  granted,  but  we  find 
no  record  of  educational  work  until  1766,  when  eight  students  were 
instructed  in  the  town  of  Warren,  and  the  first  commencement  dates 
from  September  7,  1769.  A  proposition  to  build  in  Warren  led  to  an 
agreement  to  locate  in  the  county  which  might  raise  the  most  money  in 
support  of  it,  and  February  7,  1770,  it  was  voted  to  build  the  college 
edifice  ^^  in  the  town  of  Providence,  and  there  to  be  continued  forever." 

GRADUATES,    PROFESSIONAL  MEN. 

The  minister,  the  lawyer,  the  doctor,  the  scholar  and  perhaps  the 
merchant  were  graduates  of  these  colleges.  The  sons  of  farmers,  mer- 
chants and  professional  men  entered  their  halls  to  go  forth  into  the  so- 
called  professions.  The  idea  that  the  son  of  the  farmer  intending  to 
follow  his  father's  vocation,  the  youth  whose  ambition  was  to  become 
a  builder,  a  blacksmith,  a  wheelwright  or  cabinet  maker,  required  any 
other  training  than  a  smattering  of  the  '^  three  R.'s  "  and  a  thorough 
seven  years'  apprenticeship  in  the  manual  labor  of  the  field  or  work- 
shop had  not  been  advanced  by  even  the  most  liberal  educationalists 
on  this  or  the  other  side  of  the  water. 

WASHINGTON    ADVOCATES    AGRICULTURE. 

It  remained  for  the  Father  of  his  Country — and  is  it  not  an  additional 
evidence  of  the  far-seeing  wisdom  of  this  remarkable  statesman  and 
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farmer  as  well — to  say  in  his  annual  message  at  the  second  session  of 
the  Fourth  Congress,  December  7,  1796,  just  a  year  after  the  organi- 
zation of  the  fiiBt  industrial  and  technical  school  in  Europe,  these 
words : 

^*  It  wiU  not  be  doubted  that  with  reference  either  to  individual  or 
national  welfare,  agriculture  is  of  primary  importance.  In  proportion 
as  nations  advance  in  population  and  other  circumstances  of  maturity 
this  truth  becomes  more  apparent  and  renders  the  cultivation  of  the 
soil  more  and  more  an  object  of  public  patronage.  Institutions  for 
promoting  it  grow  up  supported  by  the  public  purse ;  and  to  what 
object  can  it  be  dedicated  with  greater  propriety. 

Among  the  means  which  have  been  employed  to  this  end,  none  have 
been  attended  with  greater  success  than  the  establishment  of  Boards 
composed  of  public  characters  charged  with  collecting  and  diffusing  in- 
formation, and  enabled  by  premiums  and  small  pecuniary  aid  to  encour- 
age and  assist  a  spirit  of  discovery  and  improvement.  This  species  of 
establishment  contributes  doubly  to  the  increase  of  improvements  by 
stimulating  to  enterprise  and  experiment  and  by  drawing  to  a  common 
centre  the  results  everywhere  of  individual  skill  and  observation  and 
spreading  them  thence  over  the  whole  nation. 

Experience  accordingly  has  shown  that  they  are  very  cheap  instru- 
ments of  immense  national  importance." 

NATIONAL  BOARD  OF  AORICULTUSE. 

The  propositions  for  a  National  University  and  a  National  Board  of 
Agriculture  made  about  this  time  were  referred  to  a  committee,  but 
never  heard  from  after.  A  few  agricultural  societies  had  been  already 
organized,  the  earliest  in  Philadelphia  in  1785,  the  Massachusetts  So- 
ciety for  promoting  Agriculture,  incorporated  March  7,  1792,  and  one 
m  New  York  and  another  in  North  Carolina  with  some  others  doubt- 
less, before  the  present  century  began. 

In  1817  a  memorial  was  presented  to  Congress  through  the  efforts  of 
members  of  Berkshire,  Mass.,  Agricultural  Society  in  favor  of  a  Na- 
tional Board  of  Agriculture.    The  favorable  report  of  the  committee  to 
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which  it  was  referred  was  ably  seconded  by  some,  but  opposed  by  the 
large  majority  and  defeated. 

Finally  a  National  Agricaltaral  Department  came  into  being  in  con- 
nection with  the  Patent  Office  abont  1837.  The  Rhode  Island  Society 
for  the  Encouragement  of  Domestic  Industry  has  been  a  stimulus  to 
the  industrial  and  agricultural  business  of  the  State  since  1820.  Local 
societies  sprang  up  in  all  sections  of  the  country. 

INTENTION   STIMULATES   AGRICULTURE. 

Many  and  varied  influences  were  at  work  turning  the  attention  of 
public  men  to  the  agriculture  of  the  country.  The  possibilities  of  steam 
transportation  by  sea  and  land  were  just  unfolding.  Better  postal 
facilities  and  more  rapid  transportation  of  mails  gave  an  unbounded 
impetus  to  the  publication  of  papers  and  literature  of  all  kinds,  stirred 
the  minds  and  quickened  the  thoughts  of  the  people. 

The  discovery  of  gold  in  California  and  the  subsequent  tide  of  emi- 
gration westward,  the  tireless  spirit  of  invention  which  strove  on  every 
hand  so  successfully  to  substitute  the  machine  for  man  and  steam  for 
muscle,  reached  the  hitherto  almost  untouched  field  of  agriculture. 
Improved  plows,  cultivators  and  harrows  were  made,  mowing  machines 
invented,  horse  rakes,  tedders,  reapers,  self-binders,  etc.,  etc.,  came 
in  rapid  succession  with  numberless  improvements,  till  now  the  number 
and  variety  of  farming  tools  is  legion. 

AGRICULTURAL  SCHOOLS  OF  EUROPE. 

Meanwhile  the  elaborate  report  on  the  agricultural  schools  of  Europe 
by  Mr.  Chas.  L.  Fleischmann  in  the  Patent  Office  report  for  1847,  and 
of  Dr.  Hitchcock,  commissioned  by  the  State  of  Massachusetts  in  1851 
to  examine  the  agricultural  schools  of  England,  France  and  Germany 
and  report  thereon,  together  with  spasmodic  efforts  in  some  sections  of 
our  own  country  looking  toward  the  establishment  of  some  agricul- 
tural school  or  college,  formed  a  leaven  which  was  slowly  but  steadily 
doing  its  work  on  public  opinion.  Again,  observing  minds  had  been  a 
little   startled  and    troubled  to  find  from  the  census  reports  of  the 
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UDited  States,  that  oar  lands  all  through  the  country  were  generally 
deteriorating,  the  successive  census  statistics  showing  a  less  and  less 
nomberof  bushels  of  cereals  per  acre  in  nearly  all  the  States. 

LAUD  ORAMT  ACT  INTRODUCED  IN  CONGRESS. 

These  Cacts  led  the  Hon.  Justin  S.  Morrill,  then  a  National  Repre- 
sentative from  Vermont,  on  the  14th  of  December,  1857,  to  introduce 
a  bill  which  provided  for  the  issue  of  ]|ind  scrip  to  the  several  States 
and  Territories  at  the  rate  of  20,000  acres  for  each  Senator  or  Repre- 
sentative in  Congress  for  the  purpose  of  founding  a  college  in  each, 
where  such  branches  should  be  taught  as  are  most  intimately  related  to 
agricalture  and  the  mechanic  arts. 

The  Committee  on  Public  Lands  reported  against  this  bill  about  four 
months  later,  bat  Mr.  Morrill  ably  and  eloquently  defended  his  cause 
and  perseveringly  worked  for  his  bill.  Fourteen  months  after  it  was 
offered  it  had  successfully  passed  both  branches  of  Congress  and 
awaited  the  signature  of  President  Buchanan  to  become  a  law.  It  was 
retained  with  the  President's  veto  and  the  veto  was  sustained,  al- 
tboogh  the  objections  were  satisfactorily  answered  by  Mr.  Morrill. 

PASSAGE  OF  LAND  GRANT  ACT. 

In  December,  1861,  he  again  offered  a  bill  providing  for  30,000 
acres  of  the  public  lands  for  each  Senator  and  Representative,  and  it 
was  referred  to  the  Committee  on  Public  Lands. 

It  was  not  until  May  29,  1862,  that  Mr.  Potter  of  Wisconsin  re- 
ported against  it,  and  it  was  referred  to  the  committee  of  the  whole. 
On  the  2d  of  May,  before  the  House  Committee  had  reported  unfavor- 
ably, Hon.  Benjamin  Wade  of  Ohio  offered  a  bill  essentially  the  same, 
which  was  referred  to  the  Senate  Committee  on  Public  Lands,  Senator 
Harlan  of  Iowa,  Chairman.  With  admirable  promptness  on  the  14th 
of  May  he  reported  the  bill  with  trifling  amendments,  and  on  June  10th 
it  passed  the  Senate  without  active  opposition.  The  following  day 
the  biU  went  to  the  House,  and  although  strongly  opposed  by  the  Com- 
mittee on  Public  Lands,  passed  on  June  19th,  and  became  a  law  with 
the  signature  of  Abraham  Lincoln,  July  2,  1862. 
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PROVISIONS   OP  THE   ACT  OP   1862. 

This  Act  gave  each  State,  ''  for  the  purpose  hereinafter  mentioned/' 
30,000  acres  of  public  land  for  each  Senator  and  Representative  in 
Congress,  not  including  any  mineral  lands. 

Section  2  provides  the  manner  in  which  the  lands  should  pe  set  off 
and  ^'  said  scrip  to  be  sold  by  said  States  and  the  proceeds  thereof 
applied  to  the  uses  and  purposes  prescribed  in  this  Act,  and  for  no 
other  purpose  wJicUsoever." 

Section  3  provides  that  the  State  shall  pay  out  of  the  Treasury  all 
expense  of  locating,  sale  and  management  of  funds,  *'*'  so  that  the 
entire  proceeds  of  the  sale  of  said  lands  shall  be  applied  without  any 
diminution  whatsoever  to  the  purposes  hereinafter  mentioned." 

Section  4  provides  for  the  investment  of  the  funds  derived  from  sale 
of  the  land  scrip  in  stocks  of  the  United  States  or  of  the  State  or  some 
other  safe  stocks  yielding  not  less  than  five  (5)  per  centum  upon 
the  par  value  of  said  stocks,  and  that  the  moneys  so  invested  shall 
constitute  a  perpetual  fund,  the  capital  of  which  shall  remain  forever 
undiminished  (except  so  far  as  may  be  provided  in  section  fifth  of  this 
Act)  and  the  interest  of  which  shall  be  inviolably  appropriated  by  each 
State  which  may  take  and  claim  the  benefit  of  this  Act,  to  the  endow- 
menty  support  and  maintenance  of  at  least  one  college  where  the  lead- 
ing object  shall  be,  without  excluding  other  scientific  and  classical 
studies,  and  including  military  tactics^  to  teach  such  branches  of  learn- 
ing as  are  related  to  agriculture  and  the  mechanic  arts,  in  such  manner 
as  the  legislature  of  the  States  may  respectively  prescribe,  in  order  to 
promote  the  liberal  and  practical  education  of  the  industrial  classes  in 
the  several  pursuits  and  professions  of  life.    « 

Section  5  names  the  conditions  ^'  to  which,  as  well  as  the  provisions 
hereinbefore  contained,  the  previous  assent  of  the  several  States  shall 
be  signified  by  legislative  acts." 

CONDITIONS  OP  THE  ACT  OP  1862. 

The  first  condition  requires  the  State  to  replace  any  portion  or  inter- 
est thereon  which  by  any  action  or  contingency  be  diminished  or  lost, 
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tnd  allows  ten  per  centum  (10)  of  the  original  fund  to  be  used  for  the 
purchase  of  lands  for  sites  or  experimental  farms,  whenever  authorized 
by  the  respecUve  le^slature  of  said  States. 

The  second  forbids  the  use  of  any  portion  of  the  fund  or  interest  in 
the  ^^  er^ction^  preservation  or  repair  of  any  building  or  buildings." 

The  thiid  requires  that  the  college  be  provided  within  five  (5)  years, 
or  the  fund  turned  over  to  the  United  States. 

The  fourth  ia  ^'  An  annual  report  is  to  be  made  regarding  the  pro- 
gress of  each  college,  recording  any  improvements  and  experiments 
made,  with  the  oosta  and  results,  and  such  other  matters,  including 
state,  industrial  and  economical  statistics,  as  may  be  supposed  useful ; 
oae  copy  of  which  shall  be  transmitted  by  mail,  free  by  each,  to  all  the 
other  colleges  which  may  be  endowed  under  the  provisions  of  this  Act, 
and  also  one  copy  to  the  Secretary  of  the  Interior." 

The  sixtb  excluded  any  State  in  a  condition  of  rebellion  from  the 
benefits  of  the  Act,  and  the  seventh  required  the  States  to  accept  the 
eooditions  of  the  Act  by  legislative  action  within  two  years  of  its 
approval  by  the  President  to  be  entitled  to  its  benefits. 

Sections  6,  7  and  8  relate  to  the  locating,  price  and  sale  of  the 
lands. 

AHENDMENT8  TO   ACT  OF    1962. 

An  additional  Act,  amending  section  five  of  the  Act  of  1862,  was 
passed  July  23,  1866,  extending  the  time  allowed  for  acceptance  of 
the  benefits  of  said  act  three  (3)  years,  and  allowing  five  (5)  years  after 
the  original  five  named  in  the  Act  for  the  establishment  of  a  college. 
Also  providing  the  method  by  which  Territories  becoming  States  might 
obtain  the  benefit  of  the  Act. 

This  time  of  acceptance  by  the  States  was  further  extended  by 
another  amendment  to  two  years  from  July  Ist,  1872. 

**  With  which  to  provide  at  least  one  college  as  described  in  the 
Aih  section  of  an  Act  entitled  '  An  Act  donating,'  &c.,  approved  July 

2d,  1862." 

Th       are  the  xnsLin  facts  of  the  United  States  statutes  under  which 
'    n   ral  Colleges  or  Agricultural  departments  in  Classical  colleges 


Digitized  by  LjOOQ IC 


10  STATE  AGRICULTURAL   SCHOOL. 

have  beeD  cn^anlzed  and  endowed  in  most  if  not  all  the  States  in  the 
Union. 

FIRST  AGRICULTURAL   COLLEGE. 

In  some  States  an  effort,  and  more  than  effort^  had  been  made  in  this 
same  line.  Several  hundred  farmers  and  planters,  residents  of  the 
State  of  Maryland,  personally  contributed  a  large  fund  and  established 
the  first  agricultural  college  in  the  United  States  in  1857  at  the  station 
and  post-office  by  that  name  eight  (8)  miles  out  of  the  city  of  Washing- 
ton, but  political  appointments,  frequent  changes  in  and  often  ineffi- 
cient management,  together  with  the  apparent  absence  of  any  adequate 
idea  of  the  true  aims  and  purposes  of  such  an  institution,  has  often  . 
made  it  an  object  of  suspicion  and  ridicule  with  the  farmers  them- 
selves, and  almost  unknown  outside  the  boundaries  of  its  own  State. 
However,  <^  It's  a  long  lane  that  has  no  turning,"  and  within  a  year 
one  of  the  best  organizers  in  the  country  has  been  placed  at  the  helm 
and  with  an  efficient  corps  of  helpers,  if  his  efforts  are  seconded  by  the 
trustees,  as  they  doubtless  will  be,  the  future  promises  results  to  the 
agriculture  of  Maryland  well  worth  the  long  and  tedious  waiting. 

The  Michigan  Agricultural  College,  founded  about  the  same  time, 
graduated  its  first  class  in  1861,  and  has  ever  had  an  enviable  reputa- 
tion as  one  of  the  best  in  the  country.  Both  these  colleges  received 
the  United  States  land  grant  endowment.  The  Massachusetts  Agricul- 
tural College  and  Cornell  University,  Ithaca,  N.  Y.,  were  two  of  the 
many  that  came  into  existence  under  the  impulse  of  the  Act  of  1862. 
In  Massachusetts  one-third  of  the  interest  on  the  fund  of  $219,000, 
derived  from  the  sale  of  the  land  scrip  allotted  to  that  State,  is  paid 
by  law  to  the  Institute  of  Technology  at  Boston,  thereby  relieving 
the  Agricultural  College,  which  receives  the  other  two-thirds,  from 
any  obligation  under  the  Act  of  '62,  to  teach  *'  the  mechanic  arts." 

INDUSTRIAL  TRAINING. 

In  many  of  the  other  colleges  the  department  of  Mechanic  Arts  is 
being  more  fully  developed  by  providing  industrial   training  under 
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skilled  mechanics,  who  are  qualified  to  teach  the  *'  science"  as  well  as 
the  *' labor"  in  the  departments  which  they  supervise.  Cornell  Uni- 
versity has  long  had  such  facilities  for  training  the  mind  and  eye,  as 
well  as  the  brain,  and  many  of  the  western  agricultural  colleges  are 
leading  in  this  department  of  education.  The  University  of  Tennessee 
has  just  completed  a  brick  building,  provided  with  a  twenty-five  horse 
power  boiler  and  engine  of  the  most  approved  pattern— six  forges  with 
blowers  so  arranged  as  to  take  off  all  the  smoke,  iron-turning,  drilling 
and  planing  machinery  with  all  the  improvements  to  date — in  an  adjoin- 
ing room  a  dozen  wood-turning  lathes,  saws,  planer,  etc. ;  a  third 
apartment  is  provided  with  benches,  vises,  and  hand  wood-working 
tools,  each  student  having  five  or  six  feet  of  bench  room,  a  vise  and 
kit  of  tools.  There  are  also  in  the  building  rooms  where  free-hand  and 
mechanical  drawing  are  taught,  and  all  the  work  done  in  the  shops  must 
first  be  designed  and  placed  on  paper,  then  constructed  according  to 
the  plans. 

That  the  idea  of  industrial  training,  barely  outlined  in  the  Land 
Grant  Act  of  1862  is  receiving  the  support  and  encouragement  of  our 
best  educators  and  public  men,  is  evident  to  all.  That  part  relating  to 
the  public  schools  of  the  inaugural  address  of  the  Hon.  Henry  R. 
Barker,  Mayor  of  Providence,  and  the  address  of  President  Rowland 
Hazard,  before  the  South  County  Agricultural  Society  at  its  annual 
fair  last  fall,  is  evidence  of  the  interest  in  this  subject  in  this  State. 

At  this  point  it  may  be  well  to  ask  of  the  Act  of  1862 

HAS   THE    END   JUSTIFIED  THE   MEANS? 

Do  Agricultural  Colleges  educate  young  men  toward,  or  away  from 
the  farm  ?  For  we  hear  these  questions  now,  although  less  frequently 
than  ten  years  ago.  The  land  grant  amounted  to  17,430,000  acres, 
which  realized,  as  reported,  about  17,545,405.  In  some  States  the 
fond  received  large  additions  from  private  endowments.  New  York 
State  being  most  fortunate  in  this  respect  in  an  increase  from  about 
$600,000  to  more  than  16,000,000. 

Many  of  the  States  also  have  assisted  the  colleges  liberally  from  time 
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to  time.  Is  it  fair,  not  twenty-seven  years  after  the  passage  of  the  Act 
endowing  these  colleges,  to  ask  if  the  end  justified  the  means  ?  Surely 
the  '^  end  "  is  not  yet,  and  look  at  the  results  attained  when  the  pur- 
pose and  intention— the  spuit  as  well  as  the  letter  of  the  Act  of  '62 
has  been  faithfully  carried  out.  Professor  A.  J.  Cook,  of  the  Michi- 
gan Agricultural  College,  in  a  recent  article  in  the  Country  Gentleman, 
gives  the  manual  labor  feature  of  that  institution  large  credit  for  send- 
ing '^such  a  surprisingly  large  proportion  of  its  graduates  on  to  farms 
.  .  .  and  determining  the  future  of  the  large  number  of  our  grad- 
uates that  are  now  acting  as  professors  in  agricultural  colleges  and 
that  are  employed  in  the  several  experimental  stations.  Twenty-eight 
of  our  graduates  are  professors  in  Agricultural  colleges  or  State  Uni- 
versities, twenty-three  are  members  of  experimental  stations,  and  five 
are  directors  of  such  stations,  while  two  are  presidents  of  colleges." 

The  Massachusetts  Agricultural  College  in  1887,  sixteen  years  from 
the  time  the  first  class  graduated,  had  a  total  of  268  graduates,  of 
which  number  260  were  living.  Eighty-four  of  them  (32^  per  cent. ) 
were  classed  as  engaged  in  ^^  agricultural  pursuits  ;**  chemists  and 
teachers,  17  each;  engineers,  18;  veterinary  surgeons,  6;  journalists, 
8;  clergymen,  4;  physicians,  11;  army,  1;  lawyers,  9;  dentists,  1; 
architects,  1 ;  miscellaneous  and  unknown,  13 ;  while  70  are  assigned 
to  business  pursuits,  several  being  in  the  fertilizer  trade  and  intimately 
connected  with  agriculture.  At  the  present  time  28  of  her  graduates 
are  connected  with  experiment  stations  in  some  ofl^cial  capacity. 

Compare  these  results,  if  you  please,  with  a  like  period  of  the  early 
history  of  any  of  the  classical  colleges  to  which  as  a  nation,  we  point 
with  pride.  Take  Harvard,  for  instance;  in  1643  there  were  four 
graduates ;  1645,  seven  ;  1646,  four;  1652,  one;  1654,  one;  1655,  two, 
and  so  on,  whilst  the  class  of  1685,  consisting  of  fourteen,  was  the 
largest  class  graduated  during  the  fifty  years  since  ^^  the  college  was 
begun,"  and  twenty-two  was  the  largest  number  of  any  class  prior  to 
1719.  Of  the  various  investigations  and  experiments  made  at  different 
times  at  the  Massachusetts  Agricultural  College,  that  upon  ^'  the  circu- 
lation of  sap  in  plants  and  their  expansive  power  during  growth,"  led 
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the  renowoed  Agassiz  to  say  it  alone  was  worth  all  the  college  had  cost 
the  Commonwealth. 

EXPERIMENT  STATION  BILL    INTRODUCED    IN   CONGRESS. 

To  increase  the  facilities  ior  agricultural  experiments  and  place  the 
results  before  the  people,  a  bill  to  establish  agricultural  experiment 
stations  was  intix>duced  in  the  National  House  of  Representatives  by 
Hon.  C.  C.  Carpenter,  of  Iowa,  in  the  47th  Congress,  1881—1883. 
Nothing  was  done,  however,  and  the  Hon.  A.  J.  Holmes,  also  of  Iowa, 
introduced  the  same  bill  in  the  48th  Congress ;  but,  fully  occupied  with 
other  matters,  little  was  done  till  Dr.  6.  W.  Atherton,  following  out  the 
original  idea,  rewrote  and  practically  made  a  new  bill  of  it.  At  this 
time  not  even  the  sub-committee  of  the  Committee  on  Agriculture  knew 
of  its  existence.  An  official  hearing  was  given,  the  Atherton  bill  was 
adopted  as  a  substitute  for  the  original  and  favorably  reported,  but  all 
efforts  in  the  48th  Congress  were  unsuccessful.  Meantime  Dr.  Cooke, 
of  New  Jersey,  and  Dr.  Atherton  sent  a  circular  letter  to  all  the  insti- 
tutions in  the  country  likely  to  be  interested  in  the  bill. 

PASSAGE   OF  THE   HATCH   ACT. 

Before  the  49th  Congress  met  a  convention  of  agricultural  college 
presidents  was  held  in  Washington.  They  approved  the  measure  and 
appointed  Dr.  Atherton,  of  Pennsylvania,  President  Willetts,  of  Michi- 
gan, and  General  Lee,  of  Mississippi,  all  presidents  of  agricultural 
colleges,  a  legislative  committee  to  look  after  the  bill. 

Soon  after  the  opening  of  the  49th  Congress  a  hearing  was  had  before 
tbe  Committee  on  Agriculture.  The  chairman,  Hon.  W.  H.  Hatch, 
reported  the  old  bill  with  very  slight  changes,  and  the  interest  of  its 
friends,  ably  seconded  by  the  agricultural  press,  brought  the  bill  to  a 
SQccessfal  issue.  The  bill  provided  that  the  first  payment  should  be 
made  on  October  1st,  1887,  but  Congress  failing  to  make  the  appro- 
priation, payments  were  not  made  till  some  three  months  later.  By 
the  provisions  of  this  Act  each  State  accepting  the  conditions  receives 
the  sum  of  $15,000  annually,  so  long  as  the  appropriation  is  made  by 
Congress,  for  an  experimental  station. 
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STATE   LEGISLATION. 


At  this  stage  let  us  glance  at  the  legislation  in  this  State  supplemen- 
tal to  these  Congressional  Acts. 

The  General  Assembly  of  1863  passed  resolutions  authorizing  the 
Governor  on  the  part  of  the  State  to  accept  and  receive  the  land-scrip, 
120,000  acres,  from  the  United  States  authorities  "  upon  the  terms  and 
conditions  of  said  Act  contained  and  set  forth ;  and  that  the  faith  of 
the  State  be  and  is  hereby  pledged  to  the  United  States  that  upon  re- 
ceipt of  the  scrip  provided  to  be  issued  under  the  said  Act  of  Con- 
gress it  will  faithfully  apply  the  proceeds  thereof  to  the  objects  and  in 
the  manner  prescribed  by  this  Act." 

STATE   AND   BROWN   UNIVERSITY. 

The  Governor  was  also  authorized  to  transfer  to  Brown  University 
all  the  land-scrip  this  State  received,  that  institution  agreeing  to 
assume  all  responsibilities  and  faithfully  discharge  all  obligations  im- 
posed upon  and  assumed  by  the  State  in  the  Land  Grant  Act. 

Section  6  of  the  agreement  on  the  part  of  the  University  with  the 
State  was  '^  To  educate  scholars  each  at  the  rate  of  $100  per  annum  to 
the  extent  of  the  entire  annnal  income  from  said  proceeds,  subject  to 
the  proviso  as  aforesaid.  The  Governor  and  Secretary  of  State  to  have 
the  right  on  or  before  Commencement  day  of  each  year  and  in  connec- 
tion with  the  President  of  the  University  to  nominate  candidates  for  the 
vacancies  occurring  in  said  college  or  department." 

STATE   BENEFICIARIES,    HOW  NOMINATED. 

A  resolution  was  also  passed  constituting  the  '^  Senators  and  Repre- 
sentatives in  the  General  Assembly  for  the  time  being  a  Board  of  Com- 
missioners whose  duty  it  shall  be  during  the  January  Session  of  each 
year  to  present  to  the  Governor  and  Secretary  of  State  the  names  of 
worthy  young  men  from  the  several  towns  to  be  educated  as  State  ben- 
eficiaries in  Brown  University,  according  to  the  Act  of  Congress,  etc. 
And  the  said  Commissioners  are  hereby  instructed  after  one  candidate 
has  been  presented  from  each  town  in  the  State  (the  order  of  the  towns 
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to  be  determiDed  by  lot)  to  select  the  candidates  as  far  as  may  be  from 
the  seyeral  towns  in  the  ratio  of  their  representation  in  the  House  of 
SepresentaliTes,  and  from  that  class  of  persons  who  otherwise  woald 
Dot  have  the  means  of  providing  themselves  with  the  like  benefits ; 
and  that  the  Governor  and  Secretary  of  State  be  and  they  hereby  are 
instructed  to  select  candidates  from  the  names  presented  in  such  man- 
ner as  that  whenever  for  any  reason  any  town  shall  not  have  received 
its  just  quota  of  those  admitted  to  said  University,  such  town  shall 
have  in  the  nomination  of  subsequent  candidates  priority  over  those 
towns  which  have  received  their  full  quota." 

REPORT  OF  THE   BOARD   OF  EDUCATION. 

The  Board  of  Education  in  1869,  in  a  report  to  the  General  Assem- 
bly in  relation  to  the  agricultural  department  of  Brown  University, 
^*  Are  of  the  opinion  that  the  intentions  of  Congress  have  not  b6en 
carried  out  in  good  faith  by  either  Rhode  Island  or  Brown  University." 
In  order  that  the  evident  intentions  of  Congress  may  be  faithfully 
carried  out  the  committee  offered  a  resolution,  the  chief  feature  of 
which  was  the  appropriation  by  the  State  of  $10,000,  "  for  the  purpose 
and  maintenance  in  connection  with  the  agricultural  department  of 
Brown  University  of  an  experimental  garden  or  small  farm,  together 
with  such  buildings  and  apparatus  as  may  be  necessary,"  provided  a 
like  sum  shall  be  raised  by  private  subscription  before  October  1, 1869. 
This  resolution  never  became  a  law. 

COMMITTEE  TO   INVESTIGATE. 

In  January,  1872,  in  the  report  of  the  committee  appointed  in  1871 
to  investigate  the  matter  of  the  employment  and  use  by  Brown  Univer- 
sity of  the  land-scrip  given  by  the  United  States,  the  committee  state 
that  m  1870  it  was  brought  to  the  notice  of  several  members  of  the 
General  Assembly  that  the  income  of  the  land  grant  fund  was  likely  to 
he  applied  to  mere  classical  college  education. 

Upon  investigation  the  committee  find  that  the  University  has  what  it 
calls  in  its  catalogue  an  agricultural  and  scientific  department ;  that  it 
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is  evident  that  this  is  in  accordance  with  the  agreement,  bat  equally 
evident  that  no  college  has  been  practically  established,  and  that 
omission  is  contrary  to  the  spirit  and  letter  of  the  Act  of  Congress. 
The  committee  recommend  that  the  University  be  requested  to  organize 
the  college  in  question  by  appointing  some  capable  and  able  individual 
who  shall  be  its  chief,  etc.,  and  ^^  Finally,  your  committee  are  con- 
vinced that  no  classical  or  other  instruction  may  lawfully  be  imparted 
at  the  cost  of  this  foundation,  unless  the  same  be  conditioned  upon  the 
faithful  pursuit  of  the  Agricultural  and  Mechanical  Course,  etc." 

METHODS   OP  APPOINTING  BENEFICIARIES   CHANGED. 

The  law  governing  the  appointment  of  the  beneficiaries  was  found  to 
be  too  strict  in  detail,  there  being  a  large  number  of  applicants  from 
the  cities  and  larger  towns,  so  in  June,  1873,  a  more  liberal  method  of 
appointment  was  substituted  and  the  old  law  repealed.  The  new  law 
provides  that  the  candidates  shall  be  selected  in  such  manner  that  the 
people  of  the  several  counties  shall  participate  in  the  benefits  of  the 
national  donation  as  nearly  as  may  be  practicable  in  proportion  to  their 
respective  population.  Also  that  the  young  men  ^^  shall  not  have 
means  of  procuring  an  education  for  themselves." 

In  January,  1884:,  a  resolution  was  passed  appropriating  $75  instead 
of  $100  per  annum  for  the  education  of  each  beneficiary  under  the 
Land  Grant  Act.  All  this  legislation  shows  a  continual  feeling  on  the 
part  of  citizens  of  the  State  that  the  spirit  of  the  law,  if  not  the  letter, 
was  being  broken  in  the  use  of  the  income  of  this  fund^  designed  espec- 
ially to  foster  agricultural  and  mechanical  education.  That  instead  of 
those  branches  being  the  leading  object  without  excluding  other  scien- 
tific and  classical  studies,  as  required  in  the  Act,  classical  and  scientific 
studies  have  been  the  leading  object  and  agriculture  as  nearly  excluded 
as  possible. 

This  conclusion  is  but  confirmed  by  an  examination  of 

-       THE   ANNUAL   CATALOGUE   OF  THE   UNIVBRSFTT, 

where  the  only  mention  of  required  studies  under  the  State  scholarships 
is  one  hour  per  weeh^  in  the  first  half  of  Senior  year,  devoted  to  Agri- 
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coltoral  Zoology.  Under  the  departments  of  Practical  Science  we  find 
Agrienltore  placed  as  the  sixth,  and  the  course  of  instruction  includes 
, the  courses  in  the  preparatory  branches — Chemistry  and  Physics,  Phy- 
siology, Botany,  Zoology  and  Comparative  Anatomy— and  the  one 
boar  per  week  mentioned  above. 

The  last  three  branches  named  are  elective,  according  to  the  cata- 
logue, and  therefore  may  or  may  not  be  taken  by  the  State  beneficiary. 

NUMBER   OF   STATE    BENEFICIARIES. 

According  to  the  records  of  the  proceedings  of  the  Grand  Committee 
of  the  General  Assembly,, there  have  been  240  persons  named  as  bene- 
ficiaries, of  which  number  115  are  from  Providence,  just  a  trifle  less 
than  48  per  cent,  of  the  entire  number,  Newport  14,  Pawtucket  13, 
and  Woonsocket  5,  a  total  for  the  cities  of  147,  leaving  93  for  the  32 
towns  in  the  State.  Bristol  has  sent  the  largest  number.  11,  and 
SoQth  Kingstown  the  next  largest,  8,  while  Jamestown,  Charlestown, 
West  Greenwich  and  Coventry  have  not  been  represented  at  all.  The 
largest  number  appointed  in  any  one  year  was  31,  in  1887.  Seven- 
teen of  these  were  from  Providence.  •  All  the  young  men  nominated 
by  the  General  Assembly  have  not  been  appointed  by  the  committee, 
consisting  of  the  Governor,  Secretary  of  State  and  President  of  Brown 
University.  Just  how  many  of  the  240  have  practically  received  the 
aid  of  the  fund  we  are  unable  to  say ;  we  have  obtained  authentic 
records  only  for  the  past  four  years. 

A  young  man  once  appointed  usually  has  the  benefit  of  the  scholar- 
ship through  the  course  of  f oqr  years. 
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TABLE  OF  BENEFICIARIES   APPOINTED  TO  BBOWU 
UNIVERSITY  1882-1888. 


COLUOBTBARl88fr-«6. 

1886. 

1887. 

1888. 

TOWNS. 

e 

i 

a 

1 

.i 

1 

1 

a 

1 

1 
8 

1 

Providenc<» 

5 

1 

6 

8 

6 

6 

S9 

Portsmouth  ..                     

Warwick 

1 

1 

WcHterly 

N<» w  Shorfhftm -...       , ...   r-, ■, , 

North  IvinirAtown                 ........                 ... 

1 

1 

Smithfield.  ...           ....         

Scltuate 

Oloceeter 

CbarlestowD 

Coventry 

Exeter 

Middler,own '. 

1 

1 

Brintol 

1 

1 

2 

Tiverton ,..i 

Little  Compton 

1 

1 

Warren 

Cnmberland 

1 

1 

1 

1 



1 

5 

Richmond 

.. .. 

Cranston  ....... ■•«*......•• 

1 

1 

Hopkinton ....•.<•••.. 

Johnston 

1 

1 

North  Providence 

1 

1 

Koator 

,. 

Burrillvllle 

I            1 

Host  Providence. 

1 

Pawtucket 

1 

1 

1 
1 

8 

1 

...... 

f* 

Woonsocket 

2 

North  Bmlthfield 

.. 

Jjincoln 

Houth  Kingstown 

... 

Tot  AT.  -, - 

R 

4 

12 

10 

11 

7 

11 

63 

In  the  college  year  of  1885  and  1886,  8  Seniors,  4  Juniors,  12  Sopho- 
mores and  10  Freshmen  held  State  scholarships — a  total  of  34.  To  the 
class  entering  in  1886  there  were  11  appointed,  in  1887  there  were  7, 
in  1888,  11,  a  total  of  63  young  men  who  entered  college  in  the  years 
1882  to  1888.  Of  this  number  39,  or  62  per  cent.,  were  from  Provi- 
dence, Pawtucket  7,  Woonsocket  2  and  Newport  1.  Total  from  the 
cities  49,  or  over  77  per  cent,  of  the  whole  number. 

We  have  no  means  of  knowing  the  profession  or  kind  of  business 
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the  State  beneficiaries  have  entered  on  graduating,  but  are  unable  to 
find  one  who  has  applied  himself  to  agriculture. 

A   JOINT   SPECIAL   COMMITTEE 

was  appointed  January  2d,  1887,  to  ^^  investigate  and  report  what 
action  is  necessary  and  best  to  be  taken  by  this  State  that  the  agricul- 
tural interests  of  the  State  may  derive  the  greatest  benefit  in  carrying 
oat  the  provisions  of  an  Act  passed  by  the  49th  Congress,  entitled  an 
Act  to  establish  agricultural  experiment  stations,"  also  instructed  ^^  to 
investigate  and  report  what  disposition  is  now  made  of  the  income 
derived  from  the  Land  Grant  Fund  received  by  this  State  from  the 
United  States." 

The  Committee  held  a  number  of  public  hearings  during  the  winter 
of  1887-8  which  were  well  attended  by  representative  farmers  from 
different  parts  of  the  State,  and  in  accordance  with  the  popular  opin- 
ion that  to  connect  an  experimental  station  with  Brown  University  was 
inadvisable,  the  committee  reported  a  bill  establishing  a 

STATE   AORIGULTURAL   SCHOOL 

on  an  independent  basis,  which  was  passed  March  23,  1888.  A  reso- 
lation  had  already  been  passed  on  March  20th,  appointing  a  Joint 
Special  Committee  to  select  a  site. 

This  Committee,  after  inspecting  locations  in  several  different  towns, 
selected  the  '^  Tefft  Farm,"  better  known  as  the 

'*  OLIVER  WATSON  FARM  " 

ID  the  town  of  South  Kingstown.  The  town  gave  $2,000,  by  vote, 
toward  the  purchase  of  the  farm,  citizens  and  friends  contributed 
$2,000  more,  and  the  State  paid  $1,000.  At  the  adjourned  May  Ses- 
sion, June  18th,  as  provided  in  the  Act  establishing  a  State  Agricul- 
tural School,  His  Excellency,  Governor  Taft,  appointed  a 

BOARD   OF   KANAGERS 

consisting  of  five  members.     Mr.  J.  A.  Budlong,  the  appointee  from 
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Providence  county,  declining  to  serve,  the  present  incumbent  was 
appointed  July  13,  1888,  and  on  the  following  day,  at  the  call  of  His 
Excellency  for  a  meeting  in  his  office  at  the  State  House,  members  of 
the  Board  of  Managers  and  the  Joint  Special  Committee  informally 
discussed  the  Act  creating  the  school  and  plans  for  the  Experiment 
Station.  A  similar  meeting  was  held  a  week  later.  On  July  30,  1888, 
all  the  members  of  the  Board,  excepting  one  who  was  out  of  the  State, 
met  at  the  farm  in  South  Kingstown  pursuant  to  a  call  issued  by  the 
Secretary  of  State.  The  Chairman  of  the  Joint  Special  Committee 
accompanied  the  Board  on  this  tour  of  inspection,  and  citizens  of  the 
town  kindly  furnished  conveyance  and  entertainment.  At  this  meet- 
ing the 

BOARD    ORGANIZED 

by  the  choice  of  Charles  O.  Flagg,  of  Cumberland,  President,  and 
Melville  Bull,  of  Middletown,  Secretary  and  Treasurer. 

Section  4  of  the  Act  establishing  the  school  provides  that  ^'Any 
sum  which  shall  be  received  by  the  State  by  virtue  of  any  Act  of  Con- 
gress for  the  promotion  of  Agriculture  shall  be  appropriated  to  the  use 
of  said  Board  for  the  purpose  for  which  said  sum  was  appropriated." 

As  the  time  had  already  expired  in  which  the  first  year's  appropria- 
tion under  the  Hatch  Act  could  be  expended,  it  reverted  to  the  United 
States,  but  steps  were  immediately  taken  on  the  part  of  His  Excellency, 
Governor  Taft,  and  the  Board,  to  make  out  and  file  with  the  proper 
authorities  at  Washington  the  necessary  papers  to  secure  to  this  State 
the  $15,000  annually  paid  under  the  Hatch  Act.  The  $5,000  appropri- 
ated in  the  Act  for  the  Establishment  of  the  school  by  the  State,  was 
not  available  through  a  technicality,  and  therefore  no  decided  steps 
have  been  taken  toward  organizing  a  school.  At  the  meeting  on  July 
30  the  Board  voted  to  visit  Storr*s  School,  at  Mansfield,  and  the 
Experiment  Station,  in  Amherst,  Mass.,  hoping  to  get  further  informa- 
tion regarding  the  practical  working  of  those  institutions.  But  two 
members  of  the  Board  were  able  to  go  on  August  16  and  17.  They 
very  much  regretted  the  absence  of  their  co-workers,  as  the  trip  was 
very  instructive. 
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At  the  call  of  the  President,  a  meeting  was  held  at  the  State  Fair 
Grounds  September  27,  where  Hon.  Charles  H.  Peckham,  Chairman  of 
the  Joint  Special  Committee,  formally  announced  to  the  Board  the 
signing  and  receipt  of  the  deed  of  the  farm,  so  long  delayed  by  the 
serious  illness  and  death  of  Mr.  Tefft. 

On  October  13,  the  Treasurer  received  the 

FIRST   QCARTERLY    INSTALLMENT 

of  the  Hatch  Fund,  $3,750.  On  the  25th,  Dr.  Goessman  of  the  Massa- 
chusetts Agricultural  Experiment  Station  met  the  Board  by  invitation 
at  the  farm  to  inspect  and  advise  with  relation  to  building,  laying  out 
experimental  plats,  etc. 

November  3d,  a  meeting  was  held  at  the  State  House,  where  it  was 
voted  that  the  funds  of  the  Board  be  deposited  with  the  Rhode  Island 
Hospital  Trust  Company.  That  the  Treasurer  give  bonds  satisfactory 
to  the  Board  for  *3,750.  (A  bond  for  *4,000,  satisfactory  to  the 
Board,  was  filed  later  with  the  President  and  deposited  by  him  with  the 
State  Treasurer.)  That  the  President  secure  a  survey  and  plot  of  the 
farm,  also  photographs  of  the  farm  and  buildings  for  future  reference. 
Charles  O.  Flagg  was  appointed  Director  pro  tern,. 

Three  meetings  were  held  in  November  and  another  in  December. 
3Ir.  E.  A.  Ellsworth  of  Holyoke,  a  civil  engineer  with  some  experience 
in  the  construction  of  laboratories,  was  employed  to  furnish  designs 
and  specifications  for  a  laboratory  for  the  Experiment  Station.  Rev. 
Edgar  F.  Clark,  connected  the  past  summer  with  the  United  States 
Geological  Survey,  has  been  employed  to  make  a  short  geological  ex- 
amination of  the  rocks  and  soils  of  the  farm,  a  report  of  which  will  be 
published  on  the  bulletins  of  the  station.  The  survey  of  the  farm  has 
been  entrusted  to  Charles  F.  Chase,  C.  E.,  and  the  work  is  nearly  com- 
pleted. 

By  vote  of  the  Board  the  Director  pro  tern,  attended  the  second 
annual  meeung  of  the  American  Association  of  Agricultural  Colleges 
and  Experiment  Stations  at  Knoxville,  Tenn.,  January  1-4,  1889. 
Ddegates  were  presept  frofp  31  States,  including  all  east  of  the  Missis- 
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Bippi  river,  excepting  Florida.  The  work  of  the  experiment  stations, 
methods  pursued,  and  advantages  to  the  public,  with  many  other  ques- 
tions of  interest  were  ably  discussed,  furnishing  much  valuable  inform- 
ation to  station  workers. 

THE    FARM 

at  South  Kingstown  is  situated  on  the  westerly  side  of  Kingston  Hill, 
about  one-half  mile  from  the  post  office  and  one  and  seven-tenths 
miles  from  the  depot,  although  the  west  end  of  the  farm  comes  quite 
near  to  the  railroad.  It  consists  of  about  140  acres  of  land,  that  on 
the  hill  being  moist,  stony  land,  with  impervious  subsoil,  while  the 
plain  is  a  sandy  loam  soil,  free  from  stone,  with  a  gravelly  subsoil  at 
the  depth  of  three  to  four  feet,  and  permanent  water  at  sixteen  to 
twenty  feet  from  the  surface. 

THE   BUILDINGS 

are  a  two-story  house  with  old  fashioned  chimney  and  ell,  size  36f  feet 
by  28^  feet—ell  22  feet  by  20  feet.  The  barn  was  built  about  seven- 
teen years  ago  and  is  d6i^  feet  by  32^  feet  on  the  ground.  There  are 
some  other  small  buildings,  wagon-sheds,  corn-house,  poultry  house, 
etc.  On  the  plain  is  a  barn  that  was  in  very  poor  repair,  one  end  being 
entirely  out.  It  was  originally  20x30  feet,  with  12-foot  posts.  This 
has  been  raised  a  little,  new-silled  and  ten  feet  in  length  added  to  the 
open  end.  Several  cords  of  good  fertilizing  material  was  taken  out  of 
the  old  floorway  and  stables.  With  a  new  roof,  new  doors,  etc.,  it 
makes  a  good  barn  for  storing  hay,  all  the  space  being  utilized  for  that 
purpose. 

FARM  WORK. 

Mr.  H.  F.  Adams  has  been  employed  as  working  foreman,  lives  in 
the  house  and  boards  the  farm  help  at  present  engaged  in  clearing 
brush  from  a  portion  of  the  pastures.  The  rail  fences  which  sub- 
divided the  plain  land  have  been  taken  down,  making  one  large  field  of 
f;hree  smaller  ones,     S^ven  and  o^ie-l^alf  acres  of  land  have  been  plow^ 
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at  the  west  end  of  the  plain,  being  a  part  of  the  old  sheep-pastor e  and 
badly  ovei^own  with  moss.  Quite  a  qnantitj  of  rocks  have  been 
taken  ont  of  the  field  just  northeast  of  the  barn.  The  avenue  has  been 
cleared  from  brush  and  the  grade  stakes  set  out  for  constructing  a 
drive  way.  It  is  proposed  to  remove  the  surface  soil  for  fifteen  feet  in 
vidth  and  use  the  small  stone  of  the  cross  walls  in  making  a  road-bed, 
and  with  proper  attention  to  drainage  we  hope  to  have  a  dry,  firm 
driveway. 

A  good  pair  of  horses  six  years  old  and  weighing  2,600  lbs.  have 
been  purchased,  also  a  cow.  Some  farming  tools  and  wagons  have 
been  provided,  and  others  will  be  bought  later. 

WANTS   OF   THE   EXPERIMENT   STATION. 

To  fully  equip  the  Experiment  Station  requires  the  construction  of  a 
laboratory  and  barn,  plans  for  the  former  of  which  are  now  completed. 
The  design  calls  for  a  stone  building  constructed  from  the  material  on 
the  farm,  the  main  building  45txl9i  feet  and  two  stories  high,  with  two 
wings  each  32^x19^  feet  and  one  story  high,  with  basement  under  the 
whole.  The  main  building  will  be  used  for  office,  collection  rooms, 
etc.  The  wings  are  provided  with  flues,  retorts,  etc..  for  chemical  work. 
To  construct  this  building  in  a  substantial  manner  will  require  nearly  if 
Dot  quite  $10,000.     Designs  for  a  barn  are  not  yet  made. 

By  the  condition  of  the  Hatch  Act,  $3,000  of  the  first  annual  appro- 
priation paid  to  any  State  by  the  United  States  may  be  used  for  build- 
ing purposes,  and  this  sum  the  Board  deem  sufficient  to  build  the 
necessary  additions  to  the  existing  barn  and  repair  the  sheds,  etc. ,  in- 
cluding the  work  already  done  to  the  barn  on  the  plain. 

Therefore  to  place  the  Experiment  Station  on  a  substantial  basis  the 
Board  of  Managers  would  respectfully  ask  the  General  Assembly  to 
i^I'propriate  the  sum  of  $10,000  with  which  to  construct  a  laboratory 
and  otherwise  provide  for  the  efficient  conduct  of  the  Rhode  Island 
State  Agricultural  Experiment  Station.  Once  established  it  is  expected 
the  annual  grant  from  Congress  will  provide  for  the  wants  of  the 
Station. 
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THE   STATE   AGRICULTURAL    SCHOOL 

to  be  organized  when  the  appropriation  made  for  the  purpose  becomes 
available  will  require  for  its  development  a  school  building  to  accom- 
modate from  thirty  to  fifty  students  with  facilities  for  boarding, 
laundry,  etc. ,  also  recitation  rooms'  and  reading  ix)oms. 

This  building  will  certainly  be  needed  by  another  year.  It  is  also 
hoped  that  the  State  or  friends  of  the  institution  will  provide  the  facili- 
ties for 

INDUSTRIAL   TRAINING 

in  the  mechanic  arts,  which  would  require  an  appropriate  building, 
boiler,  engine  and  machinery.  A  knowledge  of  wood  and  iron  working 
is  valuable  to  the  farmer,  enabling  him  oftentimes  to  save  both  time 
and  money,  and  such  a  department  would  afford  valuable  training  dur- 
ing the  winter  months  when  manual  work  on  the  farm  is  difficult  to 
provide. 

Finally,  the  Board  would  respectfully  urge  that  in  their  opinion  the 
agricultural  and  mechanical  interests  of  the  State  will  best  be  promoted 
by  appropriating  the  income  from  the  Fund  obtained  from  the  sale  of 
the  Agricultural  College  Land  Scrip  to  the  Rhode  Island  State  Agricul- 
tural School,  believing  that  the'  University  having  over  sixty  scholar- 
ships of  $1,000  each  and  upward  endowed  by  private  benefactors  is  in 
no  sense  dependent  upon  the  income  from  the  Land  Grant  Fond  for 
any  measure  of  its  prosperity,  while  to  the  infant  Agricultural  School 
it  will  prove  of  great  assistance. 

To  this  end  the  Board  would  recommend  that  your  Honorable  Body 
take  such  action  as  shall  prevent  any  further  appointment  of  State 
beneficiaries  to  Brown  University,  and  shall,  as  soon  as  those  now  re- 
ceiving the  aid  of  the  income  fr6m  the  fund  have  graduated  or  ceased 
to  attend  college,  cause  the  Land  Grant  Fund  to  be  an  endowment  for 
the  Rhode  Island  State  Agricultural  School  and  the  income  thereon 
ftyailable  for  its  support*    Th^t  there  is  a 
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DEMAND   FOR   SUCH   A   SCHOOL 


is  shown  by  the  fact  that  last  September,  nearly  twice  as  many  young 
men  applied  for  admission  to  Storr's  School  at  Mansfield,  Conn. ,  as 
could  be  accommodated. 

There  is  also  a  demand  for  men  as  teachers  and  Investigators  in 
special  lines  related  to  agriculture— such  men  as  these  schools  and 
agricallural  colleges  educate. 

The  recent  statement  of  the  chemist  of  the  Bureau  of  Agriculture 
that  in  the  event  of  the  manufacture  of  sorghum  sugar  becoming  com- 
mercially practicable,  more  people  will  be  immediately  needed  for  the 
scientific  work  connected  therewith  than  the  .whole  number  who  are  now 
competent  and  available  is  evidence  that  the  field  of  the  natural  sciences 
is  not  over  crowded  with  workers. 

This  day  is  perhaps  not  far  distant,  for  the  average  per  cent,  of  sugar 
in  beets  in  the  early  history  of  the  beet  sugar  industry  was  about  six 
per  cent,  and  by  judicious  selection  of  seed  grown  from  beets  known 
to  contain  a  higher  percent,  of  sugar  the  average  per  cent,  has  been 
raised  to  a  very  profitable  point.  The  prospect  is  encouraging  that 
these  same  facts  may  be  realized  in  the  case  of  sorghum  industry. 

The  Board  are  unanimously  of  the  opinion  that  the  hearty  support  of 
the  State  in  organizing  and  equipping  the  Rhode  Island  Agricultural 
School  will  he  appreciated  by  the  citizens  of  the  State,  result  in  great 
good  to  the  agricultural  and  mechanical  industries  of  the  State  and 
thas  to  the  benefit  of  all. 

Respectfully  submitted, 

CHAS.  O.  FLAGG, 
CHAS.  J.  GREENE, 
-^^  MELVILLE  BULL, 

/  C.  A.  SHIPPEE, 

CHANDLER  H.  COGGESHALL. 
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BOARD  OF  MANAGERS. 

Rhode  Island  State  igricnltnral  School  and  Experiment  Station. 


C.  H.  CoGOBSHALL,         ....  Bristol  County. 

Chas.  0.  Flagg, Providence  County. 

Chas,  J.  Gbeene,   ......  Washington  County. 

Melville  Bull,      .        .        .        .        .  Newport  County. 

C.  A,  Shippeb,  of  W.,    ....  Kent  County. 


OFFICERS  OF  THE  BOARD. 


Chas.  0.  Flagg,  President,        .        .        P.  0.,  Kingston,  R.  I. 
Melville  Bull,  Secretary  and  Treasurer,  P.  0.,  Newport,  R.  I. 


STATION  STAFF. 


Chas.  O.  Flagg, 
L.  F.  Kinney, 
H.  J.  Wheeler, 
Samuel  Cushman, 
H.  F.  Adams, 


Director. 

Horticulturist. 

Chemist. 

Apiarist. 

Farmer. 


The  publicaHont  of  the  etation  voill  he  mailed  free  '*  to  tuch  indiffiductl*  aetuaUy  engaged  in 
farming  ae  may  requett  the  same,**  The  ttoHon  detiree  the  co-operation  of  the  farmer*  of  the 
State  in  the  tDork  ofinveetigation,  and  any  facte  concerning  unusual  animal  or  vegetable  growth 
or  dieeaee,  are  solicited*  Visitors  are  always  welcome.  Railroad  staHont  telegraphy  express  and 
post  q/ftce,  JB^ngston,  Rhode  Island, 


Digitized  by  LjOOQ IC 


REPORT. 


To  His  Excellency,  H.  W.  Ladd,  Governor ,  and  the  Honorable, 
the  General  Assembly  of  the  Stale  of  Rhode  Island,  at  its 
January  Session,  1890 : 

Kingston,  Jan.  31st. 

The  Board  of  Managers  of  the  Rhode  Island  State  Agricultural 
School  and  Experiment  Station  present  their  Second  Annual  Re- 
port in  two  parts,  the  first  relating  to  the  State  Agricultural  School 
and  the  second  to  the  State  Agricultural  Experiment  Station. 
The  reason  for  so  doing  may  be  found  in  Part  First,  to  which  the 
reader  is  referred. 

This  report  includes  the  five  bulletins  issued  during  the  year, 
the  reports  of  the  Director,  Horticulturist,  Chemist  and  Apiarist 
for  the  year  ending  December  31st,  1889,  the  financial  statement 
of  the  Treasurer  for  the  year  ending  June  30, 1889,  to  which  is 
appended  a  general  list  of  the  stock,  teams,  tools,  scientific  instru- 
ments and  apparatus,  bees,  hives,  trees,  plants,  etc.,  purchased  for 
the  use  and  work  of  the  Station. 

Early  in  the  year  Mr.  L.  P.  Kinney,  B.  S.,  Assistant  at  the  Hatch 
Experiment  Station,  Amherst,  Mass.,  was  engaged  to  take  charge 
of  the  horticultural  work  of  the  Station  and  commenced  his  duties 
at  the  Farm  March  1st.  During  this  month  a  meteorological  outfit 
was  purchased,  a  slat  building  prepared  for  the  thermometer  and 
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barometer  and  on  April  Ist  a  record  commenced  of  observations 
taken  thrice  daily,  which  it  is  proposed  to  continue  indefinitely. 
A  summary  of  the  records  forms  a  part  of  bulletin  No.  6,  Prof. 
Kinney  has  taken  most  of  the  observations,  superintended  the 
planting  and  care  of  the  nursery  and  vegetable  garden  and  f aith^ 
fully  executed  the  details  of  the  potato  experiment,  which  forms 
the  subject  of  bulletin  No.  6. 

The  Board  also  engaged  Mr.  H.  J.  Wheeler,  then  pursuing  spe- 
cial studies  in  Chemistry  and  Geology  at  Gottingen,  Germany,  as 
Station  Chemist,  his  duties  to  begin  at  the  Farm  September  1st. 
Meanwhile,  two  thousand  dollars  was  placed  at  his  disposal  with 
instructions  to  purchase  in  Europe  the  apparatus  and  outfit  neces- 
sary for  work  in  his  division.  This  was  done  as  a  mattnar  of  econ- 
omy, it  being  possible  to  lawfully  import  them  for  the  use  of  the 
institution  duty  free,  and  hence  quite  a  saving  resulted. 

Dr.  Wheeler,  with  five  years  post  graduate  practical  experience 
.  in  the  laboratory  of  the  Massachusetts  Agricultural  Experiment 
Station  and  the  opportunities  afforded  by  his  two  years'  study  in 
Germany  to  become  familiar  with  the  work  of  the  best  European 
investigators,  is  able  to  bring  to  his  work  much  valuable  informa- 
tion, which  we  trust  will  eventually  be  of  benefit  to  the  State. 

Early  in  the  spring  the  Board  appropriated  the  sum  of  five  hun- 
dred dollars  for  the  purpose  of  establishing  an  apiary  and  collec- 
tion of  specimen  hives  and  bee  supplies.  While  the  natural  con- 
ditions in  this  State  are  such  that  wholesale  honey  production  may 
never  be  profitable,  it  is  believed  that  the  keeping  of  Bifew  colonies 
of  bees  may  be  profitable  to  many  farmers,  and  incidentally  result 
in  profit  to  the  agriculturist  through  the  better  fertilization  of  fruit 
and  berry  blossoms.  The  thorough,  practical  experience  in  his 
own  apiaries,  joined  to  an  enthusiastic  interest  in  his  work  and 
some  little  reputation  as  a  writer  upon  the  subject  of  bee-keeping, 
led  the  Board  of  Managers  to  place  this  division  in  charge  of  Mr. 
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Samuel  Cusbman,  of  Pawtucket,  and  the  work  during  the  season 
has  been  of  much  interest  to  many.  Mr.  H.  F.  Adams,  as  farmer, 
has  faithfully  discharged  his  duties  in  a  manner  satisfactory  to  the 
Board  of  Managers. 

The  work  of  the  year  has  been  in  a  grea4i  measure  preparatory 
and  in  the  line  of  permanent  improvements.  The  farm,  as  pur- 
chased, contained  about  one  and  seven-eighths  miles  of  interior 
stone  walls,  and  was  approached  over  a  cart-path,  which  in  spring 
and  during  rainy  weather  was  very  muddy.  The  first  work  after 
cutting  several  acres  of  brush  in  the  pastures  was  to  lay  out  a 
graded  road-way,  fifteen  feet  in  width,  along  the  avenue  and  across 
the  pasture  to  and  around  the  farm-house.  The  earth  was  thrown 
out  sufficiently  deep  to  allow  of  filling  in  stone  to  average  one  foot 
in  depth,  crowned  six  inches  at  the  center,  finely  broken  on  the 
top  and  covered  six  inches  deep  with  the  sub-soil.  Over  one  mile 
of  the  interior  walls  have  been  thus  used  with  the  exception  of  a 
few  large  foundation  stone,  which  will  be  otherwise  disposed  of. 
Allowing  a  stone  wall  to  cover  five  feet  in  width,  over  half  an  acre 
of  good  land  has  been  uncovered,  and  at  the  same  time  a  good 
road-way  constructed.  During  the  summer  the  Town  Council  of 
South  Kingstown  laid  out  a  highway,  commencing  near  the  bridge 
over  the  Chipuxet  river  on  the  highway  leading  to  the  railroad  sta- 
tion and  extending  north-easterly  across  the  plain  to  the  £!xeter 
line.  The  highway  crosses  the  station  farm  in  a  diagonal  direc- 
tion, near  the  depression  in  the  plain,  and  runs  toward  the  east 
along  the  north  boundary  line  1,355  feet,  then  turns  toward  the 
north  and  off  the  farm.  As  soon  as  time  and  means  will  permit, 
the  road-way  already  built  to  the  farm-house  will  be  continued 
toward  the  west  to  meet  the  new  highway,  thus  shortening  the  dis- 
tance from  the  farm-house  to  the  railroad  station  1,584  feet,  or 
96  rods. 

During  the  January   Session  of  1889  the   General   Assembly 
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appropriated  the  sum  of  $10,000  for  the  purpose  of  building  a 
Chemical  Laboratory  on  the  Farm  in  accordance  with  plans  then 
adopted,  but  upon  receiving  bids  for  construction  from  several  re- 
sponsible parties  it  was  found  that  the  appropriation  was  insuffi- 
cient and  an  additional  appropriation  of  $4,000  was  asked  and 
granted  at  the  May  Session.  As  soon  thereafter  as  possible  the 
contract  for  constructing  the  building  was  let  to  Mr.  William  Gos- 
ling of  Newport.  Mr.  William  Weeden,  having  the  contract  for  ex- 
cavating the  cellar,  began  work  June  4th.  On  August  8th  a  corner- 
stone  was  laid  at  the  north  west  corner  of  the  building,  with  a  brief 
ceremony  and  in  the  presence  of  the  Board  of  Managers  and  about 
fifty  people  who  had  gathered  from  the  vicinity.  The  assembly 
was  called  to  order  by  the  President  of  the  Board,  who  invited 
Rev.  E.  F.  Watson,  of  Matunuck,  to  offer  prayer.  The  laying  of 
the  corner-stone  followed.  In  a  pocket  made  for  the  purpose, 
under  the  corner-stone,  was  placed  a  carefully  sealed  glass  jar  in 
which  had  been  placed  a  copy  of  the  Report  of  the  Joint  Special 
Committee  appointed  by  the  General  Assembly  to  purchase  a  site 
for  the  State  Agricultural  School ;  a  copy  of  the  First  Annual  Re- 
port of  the  Board  of  Managers  to  the  General  Assembly ;  a  copy 
of  the  Rhode  Island  Manual  for  1888-9;  a  roll  of  the  Rhode 
Island  House  of  Representatives,  May  session,  1889;  a  roll  of  the 
Rhode  Island  Senate,  special  session,  July,  1889;  a  list  of  the, 
town  officers  of  the  Town  of  South  Kingstown ;  a  list  of  the  Ex-^ 
periment  Station  working  staff  ;  name  of  the  architect,  £.  A.  Ells^ 
worth,  Holyoke,  Mass. ;  name  of  the  builder  and  others  engaged  inj 
the  work  ;  a  copy  of  the  Providence  Journal  for  July  14,  '89,  coiij 
taining  an  illustrative  article  descriptive  of  the  station  and  farmj 
and  five  pennies  of  this  year's  coinage.  Mr.  J.  G.  Peckham,  oi 
Kingston,  in  a  few  words,  characterized  the  occasion  as  an  auspi 
cious  one  for  the  farmers  of  the  State  and  of  the  South  County  ii 
particular.    The  sympathy   of  the  community   in   the  work  an^ 
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prosperity  of  the  institution  was  expressed  by  Rev.  Mr.  Clark,  pas- 
tor of  the  Kingston  Church,  who  closed  the  brief  and  impromptu 
ceremony  with  prayer  and  benediction. 

Prom  the  Congressional  appropriation  the  Board  of  Managers 
have  been  able  to  use  this  year  $3,000  for  building  purposes.  Of 
this  sum  $177.72  was  used  in  enlarging  and  repairing  the  old  barn 
on  the  plain  and  $133.08  in  the  construction  of  the  "  Bee-house." 
The  balance,  $2,689.20  has  been  used  in  the  construction  of  stables 
and  sheds  for  the  teams  and  tools. 

Just  twelve  feet  from  the  south-west  corner  of  the  farm  barn, 
and  extending  toward  the  south,  has  been  built  a  structure  20x48 
feet,  with  14  foot  posts.  This  gives  two  high,  open  sheds  for  loads 
of  hay  or  grain,  and  at  the  south  end  a  room  20x  20  feet,  provided 
with  a  chimney,  for  use  as  a  work-shop,  over  which  is  a  pleasant 
room  with  bay-window  for  a  farmer's  office  and  seed  room.  Ex- 
tending east  and  west  across  the  north  side  of  the  barn  the  new 
stable  has  been  built;  this  is  118x20  feet.  At  the  west  end  is  a 
manure  shed  20x20  feet,  with  concrete  bottom,  about  4^  feet  be- 
low the  stable  floor  and  easy  of  access  through  doors  on  a  level 
with  the  surface  at  the  west  end.  The  stable  is  concreted  through- 
out, and  stalls  are  provided  for  eight  horses  and  seven  cattle,  be- 
sides two  good  box-stalls.  On  a  line  with  the  east  end  of  the 
stable  a  shed  80  x  20  feet  extends  toward  the  south,  and  that  end 
is  finished  to  correspond  with  the  south  end  of  the  first  mentioned 
shed,  and  the  room  20  x  20  can  be  used  for  a  work-shop,  occasional 
slaughtering  of  beef  or  pork,  etc.,  with  a  small  office  up  stairs.  A 
chimney  is  provided  so  that  the  rooms  can  be  heated.  A  low  shed 
23x20  feet  is  next  the  slaughter  room,  with  loft  for  storage  pur- 
poses, then  a  high  shed  14x20  feet  and  a  tool-room  23x20  feet, 
with  loft  over  it,  take  up  the  entire  space.  These  are  all  built  of 
wood,  shingled  and  stand  on  good  stone  foundations,  well  drained. 
A  feed-room,  under  which  is  a  cistern  for  water  supply,  and  a 
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harness-room  will  occupy  a  part  of  the  space  in  the  old  barn  and 
the  balance  will  be  used  for  tools  and  light  wagons,  and  the  entire 
upper  part  for  the  storage  of  hay.  These  sheds  make  ample  pro- 
visions for  our  teams  and  tools,  but  a  stock  barn  to  accommodate  a 
select  herd  of  cows  for  experimental  feeding  and  to  convert  the 
products  of  the  farm  into  milk  and  butter  for  the  use  of  the  school 
is  one  need  of  the  near  future.  A  second  is  a  suitable  greenhouse 
and  work-rooms  for  the  Horticultural  Division,  to  which  allusion 
is  made  in  another  part  of  this  report.  For  various  reasons  the 
publications  of  the  station  have  not  been  issued  as  promptly  as  de- 
sirable, a  failing  we  trust  a  further  division  of  labor  will  entirely 
obviate  in  the  future. 

The  Board  have  held  fourteen  meetings  during  the  year,  ten  of 
which  have  been  at  the  Farm,  and  the  other  four  at  the  State 
House  in  Providence.  While  the  many  difficulties  incident  to  the 
organization  of  a  new  work  in  a  new  locality  have  been  consecu- 
tively arising,  and  the  exceptionally  rainy  season  has  caused  cor- 
responding interruptions  and  delays  in  the  accomplishment  of  the 
work  in  hand,  the  Board  feel  that  the  progress  of  the  year  is  en- 
couraging, and  look  to  the  coming  year  for  results  of  more  decided 
benefit  to  the  agricultural  interests  of  the  State. 

Respectfully  submitted  by  the  Board  of  Managers, 

CHARLES  0.  FLAGG,  President. 
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BULLBSTIN  No.  1, 


CHARLES    0.    FLAG6. 


Kingston,  March,  1889. 

The  object  of  this  first  Bulletin  is  t^  give  information  regarding 
the  creation  and  organization  of  this  institution. 

National  aid  for  agricultural  and  mechanical  education  dates 
from  the  passage  by  Congress  of  the  "  Agricultural  Land  Grant 
Act,"  signed  by  President  Lincoln,  July  2, 1862. 

Hon.  Justin  S.  Morrill,  National  Representative  from  Vermont, 
was  the  author  of  the  bill,  having  labored  persistently  for  nearly 
five  years  for  its  passage  in  one  form  or  another,  and  once  suc- 
ceeding, only  to  have  the  bill  vetoed  by  President  Buchanan.  The 
General  Assembly  of  this  State  in  1863  passed  resolutions  author- 
izing the  Governor  on  behalf  of  tlie  State  to  accept  and  receive  the 
landscript  (120,000  acres — 30,000  acres  for  each  United  States 
Senator  or  Representative),  and  transfer  the  same  to  Brown  Uni- 
versity, that  institution  agreeing  to  assume  all  responsibilities  and 
faithfully  discharge  all  obligations  imposed  upon  and  assumed  by 
the  State  in  the  Land  Grant  Act.  Section  6  of  the  agreement  on 
the  part  of  the  University  witk  the  State  was  "  to  educate  scholars 
each  at  the  rate  of  flOO  per  annum  (reduced  to  $75  per  annum  at 
the  January  session,  1884),  to  the  extent  of  the  entire  annual  in- 
come from  said  proceeds,  subject  to  the  proviso  as  aforesaid — the 
Governor  and  Secretary  of  State  to  have  the  right,  on  or  before 
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Commencement  Day  of  each  year  and  in  connection  with  the  Presi- 
dent of  the  University,  to  nominate  candidates  for  the  vacancies 
occurring  in  said  college  or  department.'^ 

The  landscript  was  located  in  Kansas,  a  "  Border  State  "  at  that 
time  and  subject  to  all  the  social,  political  and  lawless  phases  of 
life  and  society  which  have  characterized  for  a  longer  or  shorter 
time  many  of  our  frontier  States. 

As  the  land  became  subject  to  tax  as  soon  as  located  and  Brown 
University  had  no  fund  from  which  to  defray  such  expenses  and 
therefore  could  not  carry  it  over  the  period  of  depression  following 
the  war,  it  was  disposed  of  to  a  syndicate  which  bought  up  some  of 
tlie  land  grants  of  other  States  as  well  as  this — the  120,000  acres 
realizing  a  fund  of  f50,000  for  the  University.  The  income  of  this 
fund  has  been  regularly  expended  in  State  scholarships,  with  the 
exception  of  a  few  years  about  1869 — 1872,  when  no  candidates 
were  appointed  by  the  State,  and  the  interest  accumulated.  The 
income  of  this  fund  has  assisted  many  deserving  young  men  to  an 
education,  but  not  an  agricuRural  or  mechanical  education.  The 
one  hour  per  week  in  the  first  half  of  Senior  year  devoted  to  agri- 
cultural zoology,  the  only  agricultural  work  specially  required  of 
State  beneficiaries,  is  simply  tolerated  by  the  students  for  the  sake 
of  securing  the  scholarships,  and  the  young  men  have  gone  out 
into  various  professions,  but  not  one  has  followed  agriculture. 
These  young  men  are  mostly  residents  of  our  cities.  Of  the  sixty- 
three  State  beneficiaries  at  Brown  University  from  1882  to  1888, 
thirty-nine,  or  62  per  cent.,  were  residents  of  Providence,  and  forty- 
nine,  or  77  per  cent.,  of  the  whole  number,  from  the  four  cities  of 
the  State. 

More  or  less  dissatisfaction  has  been  expressed  at  various  times 
with  the  manner  of  using  the  Land  Grant  Fund.  In  1869  the 
State  Board  of  Education,  in  a  report  to  the  General  Assembly  in 
relation  to  the' agricultural  department  of  Brown  University,  "  are 
of  the  opinion  that  the  intentions  of  Congress  have  not  been  car- 
ried out  in  good  faith  by  either  Rhodeisland  or  Brown  University," 
and  offer  a  resolution  making  a  State  appropriation  of  $10,000, 
provided  a  like  sum  is  raised  by  private  subscriptions  before  Oct. 
1st,  1869,  for  the  purpose  of  maintaining,  in  connection  with  the 
agricultural  department  of  Brown  University,  an  experimental  gar- 
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den  or  small  farm,  together  with  such  buildings  and  apparatus  as 
may  be  necessary.  The  resolution  was  not  adopted.  In  January, 
1870,  it  was  brought  to  the  notice  of  several  members  of  the  Gen- 
eral Assembly  that  the  income  of  the  Land  Grant  Fund  was  likely 
to  be  applied  to  mere  classical  education.  A  committee  to  investi- 
gate was  appointed  in  1871,  and  in  1872  report  that  the  committee 
find  the  University  fiias  what  it  calls  in  its  catalogue  an  agricultural 
and  scientific  department,  that  it  is  evident  that  this  is  in  accord-' 
ance  with  the  agreement,  but  equally  evident  that  no  college  has 
been  practically  established,  and  that  omission  is  contrary  to  the 
spirit  and  letter  of  the  Act  of  Congress.  The  committee  recom- 
mend that  the  University  be  requested  to  organize  the  college  in 
question  by  appointing  some  capable  and  able  individual  who  shall 
be  its  chief,  etc.,  and  "  Finally,  your  committee  are  convinced  that 
no  classical  or  other  instruction  may  lawfully  be  imparted  at  the 
cost  of  this  foundation,  unless  the  same  be  coitlitioncd  upon  the 
faithful  pursuit  of  the  agricultural  and  mechanical  course,  etc." 
This  led  to  the  appointment  of  a  Professor  in  the  department  of 
Agricultural  Zoology  and  to  the,  required  studies  mentioned  above, 
viz.,  one  hour  per  week  in  the  first  half  of  Senior  year.  Such,  in 
brief,  are  the  facts  relating  to  the  Land  Grant  Fund  and  its  work 
in  this  State. 

The  occasional  manifest  dissatisfaction  on  the  part  of  some  grew 
into  a  settled  conviction  with  the  thinking  agriculturists  of  the 
State  that  the  income  of  the  fund  designed  by  Congress  to  foster 
and  aid  agricultural  and  mechanical  education,  although  doing  a 
Rood  work  in  its  way,  was  being  totally  misai)plied  according  to 
the  spirit  and  intent  of  the  Land  Grant  Act.  The  central  idea  of 
the  Act  of  1862  was  to  foster  teachings  and  in  that  teaching  to 
make  especially  prominent  agricultural  and  mechanical  studies  and 
training — ^to  provide  what  we  did  not  possess,  an  institution  where 
any  young  man  could  pursue  the  study  of  agriculture,  not  exclud- 
ing such  other  studies  as  are  necessary  in  any  liberal  course  of 
education.  In  several  of  the  agricultural  colleges  original  work 
in  the  line  of  experiments  with  crops  and  fertilizers,  and  investi- 
gations relative  to  the  various  unsolved  problems  of  agriculture, 
was  a  departure  from  the  line  of  pure  teaching  provided  for  in  the 
Act  of  1862.     To  provide  the  means  and  encourage   work  in  this 
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new  and  broad  field  of  scientific  invesiig'ation  a  supplementary  bill 
to  that  of  1862,  for  the  purpose  of  establishing  Agricultural  Ex- 
periment Stations,  was  introduced  in  the  Forty-seventh  Congress 
by  Hon.  C.  C.  Carpenter,  of  Iowa.  The  same  bill  was  introduced 
in  the  Forty-eighth  Congress  by  Hon.  A.  J.  Holmes,  also  of  Iowa, 
but  little  attention  was  paid  to  it  in  either  Congress.  At 
this  juncture  Dr.  G.  W.  Atherton  practically  rewrote  the  bill,  and 
"it  was  introduced  in  the  Forty-ninth  Congress  as  a  substitute  for 
the  other.  Its  value  was  ably  advocated  by  scientific  men,  and 
the  Congressional  Committee  on  Agriculture  labored  for  its  pas- 
sage. W.  H.  Hatch  was  chairman  of  that  Committee,  and  thus 
the  bill  became  known  as  the  "  Hatch  Act." 
Following  is  the  full  text  of  the  bill  approved  March  2, 1887  : 

AN    ACT 

t 
To  establish  agricultural  experiment  stations  in  connection  with  the  colleges 

established  in  the  several  states  under  the  provisions  of  an  act  approved 

July  2,  1862,  and  of  the  acts  supplementary  thereto. 

Section  1.  Be  it  enacted  by  the  Senate  and  House  of  BepreseniaUvea  of  the 
United  States  of  America  in  Congress  assembled :  Tliat  in  order  to  aid  in  acquiring 
and  diffusing  among  the  people  of  the  United  States  useful  and  practical  informa- 
tion on  subjects  connected  with  agriculture,  and  to  promote  scientific  investiga> 
tion  and  experiment  respecting  the  principles  and  applications  of  agricultural 
science,  there  shall  be  established,  under  direction  of  the  college  or  colleges  or 
agricultural  department  of  colleges  in  each  State  or  Territory  established,  or 
which  may  hereafter  be  established,  in  accordance  with  the  provisions  of  an 
act  approved  July  2,  1862,  entitled,  **  An  act  donating  public  lands  to  the  several 
States  and  Territories,  which  may  provide  colleges  for  the  benefit  of  agriculture 
and  the  mechanic  arts,"  or  any  of  the  supplements  to  said  act,  a  departnaent  to 
be  known  and  designated  as  an  "agricultural  experiment  station":  Provided, 
That  in  any  State  or  Territory  in  which  two  such  colleges  have  been  or  may  be 
do  established,  the  appropriation  hereinafter  made  to  such  State  or  Territory  shall 
be  equally  divided  between  such  colleges,  unless  the  legislature  of  such  State  or 
Territory  shall  otherwise  direct. 

Sec.  2.  That  it  shall  be  the  object  and  duty  of  said  experiment  stations  to  con- 
duct original  researches  or  verify  experiments  on  the  physiology  of  plants  and 
animals  ;  the  diseases  to  which  they  are  severally  subject,  with  the  remedies  for 
the  same ;  the  chemical  composition  of  useful  plants  at  their  'different  stages  of 
growth ;  the  comparative  advantages  of  rotative  cropping  as  pursued  under  a 
varying  series  of  crops  ;  the  capacity  of  new  plants  or  trees  for  acclimation  ;  the 
analysis  of  soils  and  waters  ;  the  chemical  composition  of  manures,  natural  or 
artificial,  with  experiments  designed  to  test  their  comparative  effects  on  crops  of 
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different  kinds ;  the  adaptation  and  value  of  grasses  and  forage  plants  ;  the  com- 
position and  digestibility  of  the  different  kinds  of  food  for  domestic  animals  ;  the 
scientific  and  economic  questions  involved  in  the  production  of  butter  and  cheese; 
and  such  other  researches  or  experiments  bearing  directly  on  the  agricultural  in- 
dustry of  the  United  States  as  may  in  each  case  be  deemed  advisable,  having  due 
r^ard  to  the  varying  conditions  and  needs  of  the  respective  States  or  Territories. 

Sbc.  3.  That  in  order  to  secure,  as  far  as  practicable,  uniformity  of  methods 
and  results  in  the  work  of  said  stations,  it  shall  be  the  duty  of  the  United  States 
Commissioner  of  Agriculture  to  furnish  forms,  as  far  as  practicable,  for  the  tabu- 
lation of  results  of  investigations  or  experiments  ;  to  indicate,  from  time  to  time, 
such  lines  of  inquiry  as  to  him  shall  seem  most  important ;  and,  in  general,  to 
furnish  such  advice  and  assistance  as  will  best  promote  the  purposes  of  this  act. 
It  shall  be  the  duty  of  each  of  said  stations,  annually,  on  or  before  the  first  day 
of  February,  to  make  to  the  Governor  of  the  State  or  Territory  in  which  it  is  lo- 
cated a  full  and  detailed  report  of  its  operations,  including  a  statement  of  receipts 
and  expenditures,  a  copy  of  which  report  shall  be  sent  to  each  of  said  stations,  to 
the  said  Commissioner  of  Agriculture^  and  to  the  Secretary  of  the  Treasury  of 
the  United  States. 

Sec.  4.  That  bulletins  or  reports  of  progress  shall  be  published  at  said  stations 
at  least  once  in  three  months,  one  copy  of  which  shall  be  sent  to  each  newspaper 
in  the  States  or  Territories  in  which  they  are  respectively  located,  and  to  such 
individuals  actually  engaged  in  farming  as  may  request  the  same,  and  as  far  as 
the  means  of  the  station  will  permit.  Such  bulletins  or  reports  and  the  annual 
reports  of  said  stations  shall  be  transmitted  in  the  mails  of  the  United  States  free 
of  charge  for  postage,  under  such  regulations  as  the  Postmaster  General  may 
from  time  to  time  prescribe. 

Sec.  5.  That  for  the  purpose  of  paying  the  necessary  expenses  of  conducting 
investigations  and  experiments  and  printing  and  distributing  the  results  as  here- 
inbefore prescribed,  the  sum  of  1 15, 000  per  annum  is  hereby  appropriated  to  each 
State,  to  be  specially  provided  for  by  Congress  in  the  appropriations  from  year  to 
year,  and  to  each  Territory  entitled  under  the  provisions  of  section  eight  of  this 
act,  out  of  any  money  in  the  Treasury  proceeding  from  the  sales  of  public  lands, 
to  be  paid  in  equal  quarterly  payments,  on  the  first  day  of  January,  April,  July, 
and  October  in  .each  year,  to  the  treasurer  or  other  ofiScer  duly  appointed  bj' 
the  governing  boards  of  said  colleges  to  receive  the  same,  the  first  payment  to  be 
niade  on  the  1st  day  of  October,  1887.  Provided,  ?iawever,  That  out  of  the  first 
annual  appropriation  so  received  by  any  station  an  amount  not  exceeding  one- 
fifth  may  be  expended  in  the  erection,  enlargement  or  repair  of  a  building  or 
huildings  necessary  for  carrying  on  the  work  of  such  station ;  and  thereafter  an 
amount  not  exceeding  five  per  centum  of  such  annual  appropriation  may  be  so 
expended. 

Sec.  6.  That  whenever  it  shall  appear  to  the  Secretary  of  the  Treasury  from 
the  annual  statement  of  receipts  and  expenditures  of  any  of  said  stations  that  a 
portion  of  the  preceding  annual  appropriation  remains  unexpended,  such  amount 
shall  be  deducted  from  the  next  succeeding  annual  appropriation  to  such  statjon, 
in  order  that  the  amount  of  money  appropriated  to  any  station  shall  not  exceed 
the  amount  actually  and  necessarily  required  for  its  maintenance  and  support. 
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Sec.  7.  That  nothiog  in  this  act  shall  be  construed  to  impair  or  modify  the 
legal  relation  existing  between  any  of  said  colleges  and  the  government  of  the 
States  or  Territories  in  which  they  are  respectively  located. 

Sec.  8.  That  in  States  having  colleges  entitled  under  this  section  to  the  bene- 
fits of  this  act  and  having  also  agricultural  experiment  stations  established  by  law 
separate  from  said  colleges,  such  states  shall  be  authorized  to  apply  such  benefits 
to  experiments  at  stations  so  established  by  such  States ;  and  in  case  any  State 
shall  have  established,  under  the  provisions  of  said  act  of  July  2d  aforesaid,  an 
agricultural  department  or  experiment  station,  in  connection  with  any  university, 
college,  or  institution  not  distinctively  an  agricultural  college  or  school,  and  such 
State  shall  have  established  or  shall  hereafter  establish  a  separate  agricultural 
college  or  school,  which  shall  have  connected  therewith  an  experimental  farm  or 
station,  the  legislature  of  such  State  may  apply  in  whole  or  in  part  the  appropri- 
ation by  this  act  made,  to  such  separate  agricultural  college  or  school,  and  no 
legislature  shall  by  contract  express  or  implied  disable  itself  from  so  doing. 

Sec.  9.  That  the  grants  of  money  authorized  by  this  act  are  made  subject  to 
the  legislative  assent  of  the  several  Sta^  and  Territories  to  the  purposes  of  said 
grants:  Provided,  That  payments  of  such  installments  of  the  appropriation  herein 
made  as  shall  become  due  to  any  State  before  the  adjournment  of  the  regular  ses- 
sion of  its  legislature  meeting  next  after  the  passage  of  this  act  shall  be  made 
upon  the  assent  of  the  governor  thereof  duly  certified  to  the  Secretary  of  the 
Treasury. 

Sec.  10.  Nothing  in  this  act  shall  be  held  or  construed  as  binding  the  United 
states  to  continue  any  payments  from  the  Treasury  to  any  or  all  the  States  or  in- 
stitutions mentioned  in  this  act,  but  Congress  may  at  any  time  amend,  suspend 
or  repeal  any  or  all  the  provisions  of  this  act. 

A  ruling  of  the  United  States  Treasury  Department,  that  the 
passage  of  the  act  only  fixed  the  amount  to  be  expended  in  each 
State  and  made  no  appropriation  therefor,  made  necessary  an  act 
passed  February,  1888,  specially  appropriating  to  each  State  for 
use  before  July  Ist,  1888,  the  sum  of  $16,000  "out  of  any  money 
in  the  treasury  not  otherwise  expended."  The  Rhode  Island  Gen- 
eral Assembly  on  January  2, 1887,  appointed  a  Joint  Special  Com- 
mittee to  "  investigate  and  report  what  action  is  necessary  and 
best  to  be  taken  by  this  State  that  the  agricultural  interests  of  the 
State  may  derive  (he  greatest  benefit  in  carrying  out  the  provisions 
of  an  act  passed  by  the  Forty-ninth  Congress  entitled  'An  act  to 
establish  agricultural  experiment  stations;'"  also  instructed  to 
^'  investigate  and  report  what  disposition  is  now  made  of  the  in- 
come derived  from  the  Land  Grant  Fund  received  by  tliis  State 
frdm  the  United  States."  The  committee  held  several  public  hear- 
ings during  the  winter  of  1887-8,  which  were  well  attended  by 
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farmers  from  different  parts  of  the  State.  The  fact  was  emphasized 
that  three  courses  of  action  were  open  to  the  legislators  of  our 
State— 

Ist.  Should  the  General  Assembly  take  no  action  whatever  the 
State  would  not  participate  in  the  benefits  of  the  "  Hatch  Act." 

2d.  Should  the  General  Assembly  accept  the  conditions  of  the 
"Hatch  Act"  and  take  no  further  action  thereon.  Brown  Univer- 
sity would  receive  annually  the  $15,000  to  be  expended  for  tlie 
purpose  named  in  the  act,  by  virtue  of  possession  of  the  Land 
Grant  Fund  of  1862,  to  which  the  "  Hatch  Act"  is  supplemental. 

3d.  To  take  advantage  of  the  opportunity  afforded  by  d  clause 
of  the  8th  section  of  the  '-Hatch  Act"  "to  establish  a  separate  agri- 
cultural college  or  school  which  shall  have  connected  therewith  an 
experimental  farm  or  station,  the  legislature  of  such  State  may 
apply  in  whole  or  in  part  the  appropriation  by  this  act  made  to 
such  separate  agricultural  college  or  school." 

After  several  public  hearings  and  in  accordance  with  the  senti- 
ment of  the  agriculturists  of  the  State,  the  committee  reported  a 
bill  establishing  a  State  Agricultural  School  on  an  independent 
basis,  which  was  passed  March  23d,  1888.  Already  on  March  20 
a  Joint  Special  Committee  had  been  appointed  to  select  a  site. 
We  quote  from  their  report  to  the  General  Assembly,  January 
session,  1889 — Hon.  Ghas.  H.  Peckham,  chairman : 

"Your  committee  desired  to  select  the  site  for  the  proposed 
school  and  experiment  station  in  the  most  accessible  locality. 
They  hoped  to  find  a  farm  that  should  embrace  as  many  varieties 
and  qualities  of  soil  as  possible,  that  upland  and  lowland  and  rock 
and  bog  could  be  experimented  upon,  and  that  the  farmers  in  Rhode 
Island  should  have  an  opportunity  to  learn  in  the  school  and  from 
it  what  could  be  done  to  the  best  advantage  on  Rhode  Island  soil. 

"  Many  offers  were  made  for  the  sale  of  lands  to  the  committee, 
and  visits  were  made  to  the  several  localities  from  which  the  offers 
came ;  and  your  committee  visited  South  Kingstown  twice,  Ports- 
mouth, Cranston,  Coventry  and  Scituate,  and  found  many  advan- 
tages and  goo4  laud  in  all  these  places. 


Digitized  by  LjOOQ IC 


16  STATE  AGRICULTURAL*  EXPERIMENT  STATIOK. 

"  In  some  instances  towns  oflFered  sums  of  money  toward  the 
purchase  of  land  provided  the  committee  would  accept  of  the  ten- 
der of  land  within  their  limits. 

"  The  town  of  South  Kingstown  voted  to  expend  two  thousand 
dollars  toward  the  purchase  of  a  farm,  and  citizens  in  the  vicinity 
of  the  Court  House  in  Kingston  offered  two  thousand  dollars  ad- 
ditional toward  the  purchase  of  a  farm  the  committee  had  visited, 
and  known  as  the  '  Oliver  Watson'  farm. 

"  After  much  deliberation  your  committee  decided  to  locate  the 
station  on  the  '  Oliver  Watson  '  farm  and  entered  into  negotiations 
for  its  purchase  for  f6,000.  .  *  .  The  farm  was  purchased  and 
has  been  turned  over  to  the  Board,  into  whose  custody  the  General 
Assembly  directed  their  committee  to  deliver  it." 

The  appropriation  made  by  the  State  not  being  available  through 
a  technicality,  His  Excellency  Governor  Taft,  to  prevent  further 
delay,  loaned  from  his  private  means  the  $1,000  necessary  to  com- 
plete the  purchase. 

The  deeds  were  signed  and  the  farm  passed  into  the  custody  of 
the  State  in  September,  1888. 

The  Board  of  Managers  was  appointed  at  the  May  session  under 
the  act  establishing  the  school.  It  was  constituted  as  published  on 
the  second  page  of  this  report,  with  one  exception.  Hon.  J.  A. 
Budlong  of  Cranston  was  appointed  member  from  Providence 
County,  but  declining  to  serve,  the  present  incumbent  was  ap- 
pointed July  13,  1888,  and  after  two  preliminary  meetings  the 
Board  organized  by  the  election  of  officers  on  July  30th,  1888. 

According  to  the  conditions  of  the  sixth  section  of  the  ''  Hatch 
Act"  the  $15,000  appropriated  for  this  State  for  the  fiscal  year 
ending  July  1st,  1888,  reverted  to  the  United  States,  because  our 
organization  was  not  completed  in  time  to  secure  and  use  it.  This 
fact  we  regret,  as  every  other  State  secured  the  first  year's  appro- 
priation, and  it  could  be  made  exceedingly  valuable  invested  in  a 
library,  scientific  instruments,  stock,  tools  and  fittings.  The  nec- 
essary papers  were  filed  at  Washington  by  His  Excellency  the 
Governor  and  the  Board  of  Managers  in  time  to  secure  the  first  in- 
stallment in  October,  1888,  of  the  second  year's  appropriation. 
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NoTember  3d  the  Board  appointed  a  Director  pro  lent.,  and  work 
of  a  preparatory  nature  commenced. 

The  work  of  the  Station  is  outlined  in  a  general  way  in-  the 
second  section  of  the  "  Hatch  Act." 

Original  investigations  are  to  be  made  or  experiments  veri- 
fied— 

1.  On  the  physiology  of  plants  and  animals. 

2.  The  diseases  to  which  they  are  severally  subject,  and  the 
remedies  for  the  same. 

3.  The  chemical  composition  of  useful  plants  in  their  different 
stages  of  growth. 

4.  The  comparative  advantages  of  rotative  cropping  as  pursued 
under  a  varying  series  of  crops. 

5.  The  capacity  of  new  plants  for  acclimation. 

6.  The  analysis  of  soils  and  waters. 

7.  The  chemical  composition  of  manures,  natural  or  artificial, 
with  experiments  designed  to  test  their  comparative  effects  on 
crops  of  different  kinds. 

8.  The  adaptation  and  value  of  grasses  and  forage  plants. 

9.  The  composition  and  digestibility  of  the  different  kinds  of 
food  for  domestic  animals. 

10.  The  scientific  and  economic  questions  involved  in  the  pro- 
duction of  butter  and  cheese. 

11.  Such  other  researches  or  experiments  bearing  directly  upon 
the  agricultural  industry  of  the  United  States  as  may  in  each  case 
be  deemed  advisable,  having  due  regard  to  the  varying  conditions 
aiid  needs  of  the  respective  States  and  Territories. 

The  questions  enumerated  are  full  of  interest,  and  many  a  suc- 
cessful practical  farmer  in  the  State  can  propound  some  question 
relative  to  one  or  more  of  these  subjects  that  the  combined  experi- 
ment stations  in  the  country  cannot  yet  answer,  but  many  valuable 
truths  have  already  been  made  public,  and  many  more  are  being 
worked  out  by  persistent  and  repeated  experiments. 

In  this  we  hope  soon  to  be  able  to  do  our  part — first,  in  investi- 
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gating  such  questions  as  may  have  a  particular  bearing  upon  Rhode 
Island  agriculture ;  and,  second,  upon  agriculture  in  general. 

Every  citizen  has  an  interest  here,  especially  such  as  are  engaged 
in  agricultural  pursuits,  and  we  trust  will  give  the  Station  his  aid 
and  sympathy.  Quarterly  bulletins  will  be  published  and  mailed 
free  to  all  the  newspapers  in  the  State  and  "  to  such  individuals 
actually  engaged  in  farming  as  may  request  the  same." 

A  considerable  part  of  the  subject-matter  of  this  bulletin  has 
been  quoted  from  the  First  Annual  Report  of  the  Board  of  Man- 
agers— first,  because  pertinent  to  the  subject  of  organization,  and, 
second,  because  there  has  been  a  demand  for  more  reports  than  we 
have  been  able  to  supply. 

A  larger  edition  of  this  bulletin  will  be  printed  that  there  may 
be  enough  to  supply  all  demands. 
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Kingston,  June,  1889. 

In  view  of  the  fact  that  this  farm,  commonly  known  as  the 
"  Oliver  Watson  "  farm,  was  purchased  by  a  committee  duly  au- 
thorized by  the  General  Assembly — is  now  the  property  of  the 
State  and  the  home  of  the  State  Agricultural  School  and  Experi- 
ment Station,  a  few  facts  relating  to  its  history  may  be  interesting 
at  present  and  perhaps  valuable  in  the  future.  The  earliest  ac- 
quaintance of  the  English  with  these  shores'found  this  immediate 
section  quite  thickly  peopled  with  members  of  the  Narragansett 
tribe  of  Indians.  This  tribe  was  numerous  and  powerful  as  com- 
pared with  other  tribes  of  aborigines,  and  noted  for  their  intelli- 
gence and  skill  in  the  rude  arts  of  the  times,  their  industry  and 
agriculture.  In  1606  nominal  English  possession  was  given  under 
a  patent  granted  by  King  James  I,  to  a  company  established  at 
Plymouth,  in  the  west  of  England.  Later  we  find  the  company 
composed  of  Lords,  chief  of  whom  was  Robert,  Earl  of  Warwick. 
From  that  ^ede  to  March  17th,  1643-4,  various  patents  were 
granted  without  much  knowledge  of,  or  regard  to,  the  geography 
of  the  country.  At  that  time  Roger  Williams  procured  from  the 
Earl  of  Warwick  and  his  associates  a  patent  for  Rhode  Island, 
Providence  Plantations  and  Narragansett.  Jan.  20,  1657,  five 
men,  Samuel  Wilbor,  John  Hull,  John  Porter,  Samuel  Wilson  and 
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Thos.  Mumford,  made  their  first  Bettiquamscut  purchase  of  three 
chief  Sachems  of  Narragansctt — Quassaquanch,  Kachanaquant  and 
Quequaquennet.  "  Jan.  29,  1657,  Kachanaquant  having  agreed  to 
convey  to  the  same  men  another  tract,  confirms  the  former  sale 
and  conveys  a  tract  bounded  as  foUoweth :  *  beginning  two  miles 
from  Pettiquamscut  Rock  (a  corner  bound  of  the  former  pur- 
chase) north  and  runneth  to  the  head  of  the  great  river  40  rood, 
and  goeth  northerly  from  the  Pettiquamscut  Rock  and  turneth 
northwest,  and  from  said  head  goes  north  and  northwest  by  a 
river  called  Monassachuet  ten  miles,  and  from  that  bound  turns 
and  runs  west  by  south  ten  miles,  or  twelve  miles  on  a  square  and 
what  it  wants  north  to  be  made  up,  Ac.,'"  for  £135, dated  June  24, 
1660.  Appended  to  this  deed  is  a  confirmation  made  several  years 
after  by  three  sons  of  Kachanaquant.*  Deeds  of  several  other 
tracts  of  land  were  obtained  from  various  Sachems,  and  in  1679 
two  other  persons — Wm.  Brenton  and  Benedict  Arnold,  were 
admitted  to  ownership  with  the  original  company.  In  a  record  of 
a  '*  meeting  of  the  proprietors  of  the  lands  of  Pettyquamscutt  the 
8th  day  of  April,  1692,  it  was  agreed  that  for  each  division  there 
should  be  seven  papers,  numbered,  rold  up,  put  into  a  hat,  shook, 
and  a  youth  to  give  a  lott  to  and  in  behalf  of  each  proprietor,  and 
each  to  have  that  lott  in  the  several  divisions  as  agrees  with  the 
number  in  their  lot  given  them."  A  record  is  made  of  several 
sections  so  divided,  also  the  following;  "Whereas,  there  was  a 
thousand  acres  or  more  laid  out  that  was  to  be  divided  into  six 
shares,  and  by  the  proprietors  and  their  order  was  lotted  for  about 
a  year  since  (t.  e.,  April,  1691,)  in  which  tract  No.  1  fell  to  Thos, 
•Mumford,  No.  2  to  said  Capt.  Sewall,  No.  8  to  the  right  of  said 
Wilbour,  No.  4  to  the  right  of  said  Wilson,  No.  5  to  said  Brenton, 
No.  6  to  the  right  of  said  Porter ;  all  which  several  tracts  of  land 
we  the  proprietors  own  to  be  lotted  for  fairly,  according  to  agree- 
ment, and  to  each  of  our  satisfaction,  &c."  Hon.  Elisha  R.  Potter, 
Jr.,  in  his  Early  History  of  Narragansctt,  says :  "  Ip  the  tract  of 
1,000  acres  which  the  purchasers  ordered  to  be  surveyed  for  them- 
selves, ♦  *  *  Lot  No.  8,  of  about  200  acres,  was  laid  out  to  Wil- 
bor,  bounded  S.  and  E.  by  roads,  W.  by  Chepuxet  and  N.  by  lot 


*  Collections  of  the  Rhode  Island  HistoriQal  Society,  Vol.  Ill,  page  275.    To  this  work,  and  the 
records  in  the  office  of  the  Town  Clerk  of  South  Kingstown,  we  are  indebted  for  the  facts  here  atated. 
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No.  4.  (S.  K.  Rec.  6-44.)  *  *  *  Lot  No.  4,  of  about  260  acres, 
was  laid  out  to  Wilson,  was  afterward  owned  by  Hannahs,  Niles, 
Rowland  Brown,  Ac."  This  lot  No.  4  included  the  present  Experi- 
ment Station  Farm.  The  site  of  the  present  village  of  Kingston 
—"Little  Rest  Hill"  was  probably  the  next  settlement  after  that 
of  "  Tower  Hill."  Samuel  Wilson,  one  of  the  five  original  pur- 
chasers, and  to  whose  right  lot  No.  4  was  laid  out,  married  a  Teft 
and  died  about  1682,  leaving  three  sons  and  two  daughters.  This 
farm  became  the  property  of  the  third  child,  the  eldest  daughter, 
Mary,  bom  in  1663.  She  married  Robert  Hannah  and  their  two 
children  were  named  for  their  parents,  Robert  and  Mary.  After 
the  death  of  her  husband  she  married  George  Webb  in  1703.  In 
the  family  of  Nathaniel  Niles.  Sr.,  were  the  second  child,  a  son 
named  Nathaniel,  and  his  sister  Catherine  the  next  younger  child. 
This  brother  and  sister  married  respectively  the  sister  and  brother, 
only  children  of  Mary  (Wilson)  Hannah.  Robert  Hannah,  Sr.,  at 
his  death  left  the  farm  to  his  widow  during  her  lifetime,  then  to 
be  the  property  of  his  son.  In  the  year  1712  Robert  Hannah, 
(Jr.),  "In  consideration  of  the  love,  good  will  and  affection  which 
I  have  and  do  bear  towards  my  honored  father-in-law,  Mr.  George 
Webb,  »  *  *  have  given  and  granted  *  *  *  during  his 
natural  life,  all  and  singular  the  housing  and  land  which  belongeth  . 
to  me  after  my  honored  father's  decease,  which  said  housing  and 
land  was  given  to  my  mother  during  her  natural  life,  Ac,"  con- 
veys a  lease  of  the  property  to  Mr.  Geo.  Webb  during  his  life  with 
the  following  provisions :  "  There  shall  be  no  wood,  nor  hay,  nor 
grass  sold  off  the  land,  nor  any  carried  upon  any  account  of  from 
the  land,  and  furthermore  if  my  said  Father  Webb  does  not  see 
cause  to  manage  the  said  land  and  is  willing  to  put  it  out  hi  his 
hands,  then  the  said  Robert  Hannah  shall  have  the  refusal  of  the 
said  land,  giving  as  much  as  another  during  the  above  said  time." 
(S.  K.  Rec,  bk.  2,  p.  233.)  In  1725  a  suit  of  ejectment  was 
hrought  by  one  Jeremiah  Wilson  against  Geo.  Webb,  and  a  deed 
of  all  right  and  title  to  the  premises  was  given  by  the  latter  and 
wife  to  Robert  Hannah.  The  next  transfer  is  dated  Aug.  14, 
lT28,  when  Robert  and  Catherine  Hannah  sell  100  acres  of  the 
farm  bounded  westerly  on  the  Chipuxet  to  Benjamin  Sheffield,  and 
a  few  months  after  (March  21, 1729),  the  balance  of  the  farm  is 


Digitized  by  LjOOQ IC 


23  STATE  AGRICULTURAL  EXPERIMENT  STATION. 

sold  to  Nathaniel  Niles,  his  brotlier-in-law.  Six  days  after  pur- 
chasing, Benjamin  Sheffield  sells  50  acres  of  his  land  to  Andrew 
Pitcher.  And  the  latter  on  April  Ist,  1729,  sells  the  same  to  Na- 
thaniel Nlles;  and  on  Aug.  8, 1731,  Mr.  Niles  gains  possession  of 
the  entire  farm  by  purchasing  the  last  50  acres  of  Benj.  Sheffield. 
About  this  time  mortgages  were  placed  on  portions  of  the  property 
in  favor  of  a  Board  of  Trustees  empowered  by  the  General  Assem- 
bly of  the  Colony,  at  its  May  session,  1728,  "  for  the  letting  out  of 
forty  thousand  pounds  in  bills  of  Publick  Credit;  on  sd.  Colony." 
Nathaniel  and  Mary  Niles  made  the  farm  their  home  through  life, 
and  reared  a  family  of  six  sons  and  five  daughters.  During  these 
years  slaves  were  lawful  property  in  the  Colony,  and  that  there 
was  quite  a  family  of  servants  belonging  to  the  Niles  family  is 
indicated  by  the  will  of  Nathaniel  Niles,  duly  recorded  at  the  office 
of  the  town  clerk.  Mary  Niles  died  in  1765  and  her  husband  a 
year  later,  at  the  age  of  89.  In  his  will  he  makes  Silas  Niles  ex- 
ecutor, and  gives,  "  To  son  Paul  the  N.  half  of  the  farm  on  which 
I  live  and  easterly  part  of  the  house  with  cheese-house,  and  im- 
provement of  negroes  ^Andrew  *  and  *  Caesar,^  and  one  half  the 
farming  tools.  To  son  Silas  the  westerly  part  of  the  house,  south- 
erly part  of  the  farm  and  small  dwelling  house  on  it ;  the  negroes 
*  Cuff,'  *  Jabez  '  and  *  Peter,'  one  half  the  farming  tools,  &c.  *  * 
To  son  Jeremiah  a  case  for  clothes  and  books,  he  having  had 
already.  To  daughter  Sarah,  negro  woman  *  Zippora.'  To  Daugh- 
ter Hannah  Rodman  negro  *  Abigail.'  To  Daughter  Katherine 
Gardner  negro  '  Prue.'  To  wife  Mary,  a  negro  women,  bed  and 
1  6  of  the  movables.  To  five  daughters  each  1-6  of  the  movables. 
To  grand  children — children  of  Abraham  Perkins — one  negro  girl 
'  Ros^'  "  Son  Nathan  has  already  had  a  farm  at  Groton  and  500 
acres  in  this  town,  and  therefore  received  no  bequest  in  the  will. 
On  Feb.  7, 1775,  Paul  Niles  and  Lucy  Anne,  his  wife,  sell  to  Silas 
Niles  (probably  Silas,  Jr.,)  their  portion  of  the  farm,  190  acres,  for 
900  pounds.  Feb.  3,  1783,  Hannah  Niles,  widow  of  Silas  Niles, 
(Sr.,)  deeds  all  the  right  and  title  she  has  to  160  acres  for  rent 
cliarges  or  annuity  of  thirty-six  pounds  five  shillings,  to  Silas  Niles, 
(Jr.,)  of  Norwich,  County  of  New  London,  Conn.  Four  days  later, 
Feb.  7,  1783,  Silas  Niles  and  Esther,  his  wife,  for  1440  pounds 
lawful  silver  money,  deed  to  Rowland  Brown  about  300  acres,  cx- 


Digitized  by  LjOOQ IC 


REPORT  OF  BOARD  OF  MANAGERS.  23 

cepting  only  one-fourth  of  an  acre  where  the  burying  place  is; 
and  the  farm  passes  out  of  the  possession  of  the  Nilos  family,  by 
whom  it  was  owned  fifty-four  years.  As  Rowland  Brown  was  a 
large  land  holder,  owning  a  fine  farm  in  another  portion  of  the 
town,  which  was  called  his  homestead,  it  is  highly  probable  that 
he  never  resided  here,  but  let  the  property  to  others.  James 
Knowles  was  living  here  in  1791,  and  Jeremiah  Carpenter  occupied 
the  farm  nineteen  years,  from  1796  to  1816.  Tradition  says  the 
farm-house  was  burned,  but  at  what  time  and  under  what  circum- 
stances is  not  now  known.  The  present  farm-house  had  but  one 
or  two  plastered  rooms  about  1830  and  even  later.  Mr.  Carpenter 
used  to  keep  his  horses,  at  one  time  as  many  as  five  in  the  west 
half  of  the  house  cellar,  a  wide  door  at  the  southwest  corner  giving 
access  at  a  level  with  the  cellar  bottom.  The  cattle  were  ke[)t  in 
the  only  barn  on  the  place — the  present  hay  barn  on  the  plain. 
Mary  Brown,  widow,  was  appointed  administrator,  on  the  estate  of 
Rowland  Brown,  July  13,  1801,  and  on  Aug.  10  of  the  same  year 
returns  an  inventory,  from  which  we  extract  a  few  items  of  in- 
terest. Eight  sheep  and  three  lambs  are  appraised  at  $20.  Three 
cows,  $45 ;  one  chaise  horse,  $50 ;  one  old  mare  and  one  four-year 
old  mare,  $60 ;  one  pair  oxen,  $38 ;  about  30  bushels  of  corn,  $30 ; 
about  50  bushels  of  barley,  $33.33 ;  about  40  pounds  of  sheep's 
wool,  $17.04.  After  the  death  of  the  fatlier  and  previous  to  1814, 
the  farm  was  divided  between  Rowland  Brown,  (Jr.),  and  Ruth 
Brown,  the  former  taking  the  southerly  half  and  the  latter  the 
north  part.  July  6,  1814,  Rowland  Brown  sells  his  portion  of  the 
farm  to  Timothy  Peckham,  and  it  was  probably  rented  as  before. 
Ressell  Pierce,  Updike  Whitford  and  Gardner  Wilcox  are  named 
as  residents  here  for  one  or  more  years  up  to  1826,  when  the  farm 
^as  leased  at  auction  to  the  highest  bidder  and  hired  by  N.  C. 
Peckham,  who  began  housekeeping  here  a  few  weeks  after  his 
marriage ;  and  it  was  here  that  J.  G.  Peckham,  first  Master  of 
the  R.  I.  State  Grange,  was  born.  This  southerly  part  of  the  farm 
is  sold  by  Timothy  Peckham  March  5, 1827,  to  Peleg  Brown.  The 
will  of  the  latter  is  dated  July  27,  1831,  and  we  find  it  admitted 
to  Probate  Jan.  13,  1832.  This  instrument  bequeaths  his  farm 
near  the  village  of  Kingston  to  his  two  sons,  Joshua  G.  Brown 
and  Palmer  Brown,  to  be  equally  divided  between  them.     Feb. 
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23d,  1832,  Palmer  Brown  and  wife  sell  their  share  to  Nathaniel 
Armstrong,  and  the  following  March  2d,  J.  C.  Brown  and  his  wife 
sell  their  part  to  the  same  party.  March  26,  1835,  N.  C.  Peckham 
purchased  of  Ruth  Brown  land  including  that  portion  of  the  farm 
north  and  northeast  of  the  farm  buildings,  which  gives  it  so  much 
greater  width  at  the  east  end ;  and  April  11,  1836,  sells  about  40 
acres  to  Nathaniel  Armstrong,  and  the  bounds  of  the  present 
farm — avenue  excepted — are  defined.  On  Jan.  8, 1844,  the  will  of 
Nathaniel  Armstrong  was  admitted  to  probate,  and  his  sons,  Thos. 
J.  and  N.  C.  Armstrong,  appointed  executors.  The  will  provided 
for  the  disposal  of  the  farm  to  pay  certain  bequests.  Therefore, 
on  Dec.  2,  1844,  we  find  the  farm  sold  by  the  executors  to  Oliver 
W.  Watson,  who  moved  here  and  made  it  his  home  till  the  time  of 
his  death  in  1876.  Mr.  Watson  finished  and  plastered  most  of  the 
house,  took  the  stone  top  from  the  chimney  and  rebuilt  it  with 
brick,  and  also  built  the  ell  at  the  northeast  of  the  house.  He 
also  built  the  small  barn  now  torn  down.  In  1869,  John  H.  Tefft, 
son-in-law  of  Mr.  Watson,  came  here  to  reside,  and  in  1871  the 
farm  barn  was  built.  After  the  death  of  Mr.  Watson,  Mr.  Tefft 
continued  to.  manage  the  farm  until  the  spring  of  1880,  when  it 
was  leased  to  George  Potter,  who  lived  here  and  carried  on  the 
farm  eight  years,  and  was  the  last  occupant  previous  to  its  sale  to 
the  State.  During  the  spring  and  early  summer  the  question  of 
the  location  of  the  Experiment  Station  was  being  considered,  and 
finally  in  June  the  purchasing  committee  bargained  for  the  prop- 
erty. The  serious  illness  and  death  of  Mr.  Tefft,  with  other  rea- 
sons, delayed  the  transfer  by  deed  till  Sept.  11,  1888,  when  the 
State  received  a  deed  of  the  property  from  Mrs.  Phebe  A.  Watson 
and  Mrs.  Mary  E.  W.  Tefft.  Mr.  Potter  followed  the  ordinary 
course  of  culture  practiced  in  the  vicinity — corn,  potatoes,  oats  and 
grass,  and  kept  the  first  few  years  9  cows,  1  bull,  2  horses  and  30 
sheep.  The  last  four  years  he  made  milk  for  market  and  increased 
his  stock  to  fourteen  cows,  one  pair  oxen  and  two  horses,  selling 
off  his  sheep.  During  the  season  of  1888  the  plowed  ground  was 
seeded  to  oats  and  the  crop  secured  by  Mr.  Tefft,  and  the  pastures 
stocked  with  cattle.  The  hay  crop  was  cut  on  shares  and  one-half 
the  hay  became  the  property  of  the  State  with  the  farm. 

This  brief  outline  of  the  history  of  the  farm  we  think  of  suffi- 
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cient  importance  to  form  a  part  of  the  introductory  literature  of 
the  Station.  The  original  250  acres  was  kept,  with  occasional  ex- 
ceptions, as  one  farm  till  after  the  beginning  of  this  century,  when 
it  was  divided  and  reduced  to  the  present  number  of  acres.  How 
many  years  the  Indians  tilled  the  easily  cultivated  plain  lands  of 
this  section  before  the  advent  of  the  whites,  we  have  no  means  of 
knowing,  but  that  they  grew  a  supply  of  corn  for  their  own  use 
and  for  barter,  we  are  assured  by  the  early  historians ;  hence  the 
earliest  white  settlers  did  not  always  find  a  soil  of  virgin  fertility. 
It  is  not  unreasonable  to  suppose  that  the  light  plain  lands,  free 
from  stone,  would  be  selected  by  the  rude  cultivator  with  his  rude 
tools  for  the  planting  of  his  corn  fields,  in  preference  to  the  more 
hilly  and  stronger  lauds, — thus  reducing  the  fertility  of  those  lands 
least  able  to  bear  the  loss.  Since  that  time,  American  agriculture 
has  ever  been  a  depleting  process.  That  farmer  has  been  called 
saccessful  who  could  show  a  bank  account  as  the  result  of  his 
years  of  cultivation,  although  his  fields  were  bankrupt  in  regard 
to  their  supply  of  plant  food.  This  fact,  true  of  the  land  owner ^ 
is  magnified  in  the  tenant  farmer,  and  when  we  consider  that  this 
farm  has  been  leased  for  rather  more  than  fifty  per  cent,  of  the 
last  one  hundred  years,  we  are  not  surprised  at  the  scarcity  of 
plant  food  in  some  of  the  fields,  as  evinced  by  the  natural  plant 
growth.  How  to  till  and  crop  such  fields  and  secure  to  the  farmer 
of  ordinary  means  a  fair  return  for  his  labor  and  expense,  and  at 
the  same  time  stem  the  tide  of  continual  reduction  of  plant  food 
in  the  soil,  is  a  problem,  the  solving  of  which  is  of  vital  importance 
to  American  agriculture. 


Digitized  by  LjOOQ IC 


PHYSICAL  DESOEIPTION. 


The  Rhode  Island  State  Agricultural  School  and  Experiment 
Station  Farm  is  located  in  the  town  of  South  Kingstown,  Wash- 
ington County,  on  the  east  side  of  the  New  York,  Providence  and 
Boston  Railroad,  known  as  the  "  Stonington  Line,"  not  far  from 
the  Kingston  station.  The  latter  point  is  27  miles  south  of  Provi- 
dence and  17  miles  northeast  of  Westerly.  It  is  about  six  miles 
from  the  farm  to  Narragansett  Pier,  and  the  same  distance  to  the 
"North  Ferry,"  on  the  road  to  Jamestown  and  Newport.  The 
farm  lies  northeast  of  the  Kingston  railroad  station  and  north  of 
the  highway  leading  to  Kingston  village.  The  distance  from  the 
depot  to  the  avenue  is  one  and  seven-tenths  (1.7)  miles,  and  from 
tho  avenue  to  the  village  post-office  about  three-tenths  of  a  mile. 
The  farm  is  approached  along  the  avenue  a  distance  of  1800  feet. 
This  avenue  is  most  of  the  way  five  rods  or  more  in  width,  and 
formed  part  of  a  pasture.  At  the  widest  point  a  ledge  of  rock 
crops  out,  from  which  stone  for  building  the  house  portion  of  the 
Kingston  Jail  was  obtained  some  years  ago.  A  good  road  is  being 
constructed  along  this  avenue  to  the  farm.  The  former  approach 
was  through  three  pairs  of  bars  or  gates  and  along  a  cart-path, 
indicated  by  the  parallel  dotted  lines  on  the  accompanying  map. 
The  south  boundary,  of  the  farm  is  practically  a  straight  line  ex- 
tending from  the  east  end  in  a  northwesterly  direction  5774.19 
feet,  broken  by  the  avenue  at  a  point  815.63  feet  from  the  east  end. 
The  easterly  portion  of  the  farm  extends  about  to  the  crest  of  the 
hill  on  the  east,  and  is  bounded  on  the  north  by  a  "  drift-way," 
over  which  the  farm  has  a  *'  right  of  way  "  to  the  "North  road," 
some  1400  feet  east  of  the  farm.  This  portion  of  the  farm  is 
1909.55  feet  E.  and  W.,  by  about  1625  feet  average  width  N.  and 
S.  The  westerly  portion  of  the  farm  is  bounded  on  the  north  by 
a  line  practically  parallel  with  the  south  line  and  765  feet  from  it. 
On  the  west  is  '•  Thirty  Acre  Pond  "  and  the  Chipuxet  river.     The 
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eleyation  of  contour  lines — irregular  lines  on  the  map  designated 
by  numbers — is  calculated  above  mean  sea  level^  and  the  lines  are 
drawn  to  indicate  five  feet  difference  in  level.  The  pond  is  98 
feet  above  the  mean  sea  level.  The  plain  land,  from  the  woods  on 
the  west  to  the  line  numbered  113,  and  near  the  south  end  of  which 
is  a  little  enclosure  with  a  cross  indicating  graves  (Niles  burying 
ground),  averages  about  118  feet,  or  twenty  feet  higher  than  the 
pond  with  the  exception  of  the  basin  around  which  the  circular 
contours  are  drawn ;  here  we  find  permanent  water  at  a  level  of 
nearly  five  feet  above  the  pond.  This  plain  is  a  tract  of  level, 
sandy-loam  land  with  a  yellow  loam  subsoil,  under  which  in  many 
places  is  a  very  thin  stratum  of  clay  before  striking  a  porous  gravel 
of  inde6nite  depth.  The  gravel  is  found  at  from  two  and  a  half 
to  five  feet  from  the  surface.  There  are  no  stone  to  interfere  with 
cultivation,  and  corn  and  grain  crops  do  well  when  the  land  is  in 
proper  condition  ;  most  of  this  is  badly  exhausted.  The  old  barn, 
enlarged  and  repaired  for  a  hay  barn,  stands  near  the  end  of  the 
old  cart-path.  A  piece  of  woodland  covers  the  gentle  slope  from 
the  plain  to  the  river  on  the  west,  and  includes  a  few  large  trees  at 
the  north  end,  some  good  young  wood  at  the  south  end,  while  the 
middle  portion  is  hardly  better  than  brush.  The  fences,  indicated 
by  dotted  lines  across  the  plain  near  the  basin  and  south  and  east 
of  the  barn  have  been  removed.  The  north  and  south  fence  is  of 
stone,  and  just  east  of  it  the  nursery  stock  was  set  last  spring,  the 
•od  being  very  thin  (seeded  with  oats  in  '88),  and  therefore  easily 
cultivated.  Just  east  of  the  "  Niles  burying  ground  "  is  a  shallow 
valley  through  which  a  tiny  brook — dry  during  drouths — winds  its 
way ;  this  is  "  Race  Hollow,"  and  serves  as  the  channel  for  quite 
a  body  of  surface  water  during  freshets.  As  we  come  to  the 
second  irregular  line,  numbered  113,  just  east  and  north  of  the 
brooks,  we  reach  the  foot  of  the  hill.  The  character  of  the  soil 
begins  to  change  from  a  dry,  sandy  loam  to  a  moist,  retentive  clay 
loam,  with  clay  and  hard-pan  subsoil.  Bowlders  appear  and  the 
ledge  crops  out  as  indicated  on  the  map  by  a  few  shaded  lines  near 
contour  marked  113.  As  we.  go  east,  the  rise  is  quite  uniform  and 
constant  The  farm-house  is  found  to  stand  on  ground  173  feet 
above  mean  sea  level,  or  75  feet  above  the  level  of  the  pond.  The 
highest  point  is  the  S.  £.  corner  of  the  farm,  233.5  feet,  or  185.5 
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feet  higher  than  the  pond.  The  wood  indicated  in  the  pasture  is 
more  of  a  grove  than  woodland  proper,  low-branching  trees  of 
several  varieties  growing  moderately  near  together.  The  ground 
here  is  very  wet  and  springy,  with  a  strong  tendency  to  grow 
bushes,  as  is  also  the  condition  along  the  depression  marked  by 
the  brook  and  extending  to  the  east  boundary  line  about  midway 
of  the  farm.  There  are  67.2  acres  of  cultivated  land  on  the  plain 
and  23.5  on  the  hill'  northeast  of  the  farm  building.  This  latter 
was  divided  by  stone  walls  into  six  different  lots.  The  walls  have 
now  all  been  removed  (ex:cepting  a  few  foundation  stone)  and  used 
in  the  construction  of  roads  and  driveways ;  and  as  time  shall 
make  it  possible  to  clear  it  from  bowlders,  it  will  make  a  valuable 
field  for  grass,  fruits  or  cultivated  crops.  The  old  orchard  con- 
tains in  area  1.5  acres  and  57  apple  trees,  3  pear  trees  and  1  plum 
tree.  These  having  been  set  at  different  times  and  long  neglected, 
are  of  all  sizes  and  degrees  of  growth.  A  thorough  pruning  last 
spring  removed  much  dead  wood  and  is  inducing  some  growth  the 
present  season.  The  pasture  lands  included  42  1-4  acres.  Of  this, 
that  portion  south  of  the  brook — the  southeast  section  of  the  farm 
— is,  excepting  the  wooded  part,  equally  as  good  land  as  the  culti- 
vated fields,  and  when  cleared  will  be  valuable  for  horticultural  or 
other  work.  The  ''ox  pasture"  northwest  of  the  farm  buildings, 
with  the  exception  of  the  extreme  N.  W.  corner,  is  so  uneven  and 
rocky  as  to  be  only  valuable  at  present  for  pasture.  The  total 
area  of  the  farm  is  139.65  acres. 

There  are  three  living  springs  on  the  farm :  one  in  the  southeast 
corner  of  the  pasture  woodland,  another  near  the  southwest  corner 
of  the  ox  pasture  by  the  cart-path  leading  to  the  plain,  and  the 
third  in  the  ox  pasture.  The  "  Niles  burying  ground,"  mentioned 
in  the  historical  description  is  on  a  sandy  knoll  just  west  of  Race 
Hollow.  The  graves  are  all  marked  by  rough  wall  stones  set  on 
end  in  the  earth,  with  no  mark  whatever  on  any  to  distinguish  the 
resting  place  of  one  from  another.  At  least  thirty-five  or  forty 
persons  lie  buried  here.  At  another  point,  just  north  of  the  wall 
running  east  from  the  farm  buildings,  other  graves  are  indicated 
on  the  map  by  three  small  crosses,  and  marked  by  the  same  rude 
headstones  as  those  on  the  plain.  Here  by  the  side  of  the  culti- 
vated field,  and  under  the  shadow  of  a  now  fine  linden  tree,  are 
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supposed  to  lie  such  of  the  family  slaves  and  servants  as  ended 
their  life  on  this  farm.    Twelve  graves  can  be  counted. 

FARM  BUILDINGS.  ' 

The  farm-house  is  a  two-story  building,  86f  x  28 J  feet,  with  old- 
fashioned  stone  chimney,  topped  above  the  roof  with  brick.  It  is 
now  painted  white  and  furnished  with  blinds.  An  ell  22  x  20  feet 
is  located  at  the  northeast  corner  near  the  well.  The  barn  stands 
northeast  of  the  house  and  is  36}  x  32^}  feet,  and  well  built,  some 
eighteen  years  ago,  by  Mr.  J.  H.  Tefft.  There  is  a  floor  through 
the  middle  and  stalls  without  floors  on  either  side.  The  scaffolds 
will  hold  about  thirty  tons  of  hay.  The  sides  of  the  barn  are 
shingled.  A  small  bam  30  x  16  feet,  east  of  the  one  just  de- 
scribed, was  in  very  poor  repair  and  has  been  torn  down.  There 
are  also  a  few  small  buildings  used  as  a  wagon-shed,  wood-shed, 
corn-house  and  poultry -house,  all  built  many  years  ago,  with  the 
exception  of  the  poultry-house,  which  is  comparatively  new.  The 
bam  on  the  plain  was  30  x  20  feet,  and  for  very  many  years  was 
the  only  barn  on  the  farm.  The  building  was  in  a  very  dilapi- 
dated condition  and  in  imminent  danger  of  being  blown  to  pieces ; 
one  end  was  entirely  out,  doors  gone  and  boarding  off.  The  build- 
ing was  raised,  posts  spliced,  new  silled,  and  ten  feet  in  length 
added  to  the  open  end  and  the  outside  entirely  covered  with  shin- 
gles, excepting  the  west  end,  which  was  comparatively  tight.  The 
old  scaffolds  were  removed  and  the  structure  fitted  for  a  hay  barn. 
This  was  done  during  the  winter  of  '88-89.  Last  spring  a  small 
building  10  x  20  feet  and  about  H  feet  high  was  erected  as  a  tem- 
porary and  convenient  workroom  and  store-house  for  the  apiary. 
It  stands  near  the  apiary  at  a  point  just  east  of  Race  Hollow  and 
near  where  the  ledge  crops  out.  When  a  larger  building,  with 
basement  for  wintering  bees,  is  provided,  the  present  structure 
will  be  used  for  poultry.  Additions  to  the  farm  barn  are  being 
made  for  stable  room  for  teams  and  shed  room  for  wagons  and 
tools.  A  building  20  x  48,  with  fourteen-foot  posts,  stands  north 
and  south  just  west  of  the  barn,  and  furnishes  two  high  sheds  for 
loads  of  hay  or  grain,  and  at  the  south  end  a  room  20  x  20  feet, 
with  chimney  and  wide  roll-door,  for  use  as  a  carpenter  and  repair 
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shop.  Over  this  is  a  pleasant  room  for  a  farmer's  office,  seed 
room,  Ac.  Extending  east  and  west  and  connected  with  the  rear 
of  the  barn  is  a  low  building,  118  x  20  feet,  with  a  concrete  floor. 
The  west  end,  20  x  20,  is  a  manure  pit,  the  bottom  some  4i  feet 
lower  than  that  of  the  stable,  but  opening  by  wide  doors  at  the 
west  on  a  level  with  the  surface  of  the  ground.  The  stable  is 
sheathed  on  the  inside  for  warmth,  and  stalls  are  provided  for 
seven  head  of  cattle  and  eight  horses.  At  the  east  end  are  two 
box-stalls.  Floor  space  is  provided  for  cleaning  horses.  A  cistern 
has  been  dug  in  the  feed  room  and  a  force-pump  supplies  a  water- 
ing tub  in  the  floor-way.  Extending  south  from  the  east  end  is  a 
shed  80  x  20  feet.  The  south  end  of  this  shed  is  finished  to  corre- 
spond with  the  repair  shop  and  office.  Here  a  room  20  feet  square 
is  provided  with  a  chimney  and  designed  as  a  convenient  place  for 
slaughtering.  A  shed  28  x  20  feet  for  carts  is  next  the  slaughter- 
room,  then  a  high  shed  14  x  20  feet  and  a  room  23  x  20  feet,  in 
which  to  keep  mowing  machines,  grain  drills  and  farm  machinery, 
occupy  the  rest  of  the  space.  Each  of  the  23-foot  spaces  is  floored, 
and  considerable  space  for  storage  secured  easy  of  access  from  the 
high  shed. 

These  additions  are  all  of  wood,  on  good  stone  foundations  well 
laid,  and  provided  with  drains  to  take  out  surplus  water.  The 
buildings  are  shingled,  sides  and  roof,  and  the  stable  further  pro- 
tected with  building  paper  laid  under  the  shingles  on  the  sides. 
The  old  farm  barn  will  be  used  for  storing  hay  on  the  scaffolds, 
and  the  old  stables  for  feed,  harness  and  carriage  rooms.  All  the 
old  walls  around  the  house  and  barn  have  been  removed  and  the 
grounds  graded  for  a  lawn. 

The  Chemical  Laboratory,  to  be  constructed  with  an  approria- 
tion  made  by  the  State  for  the  purpose,  will  be  of  stone. and  stand 
some  300  feet  southeast  of  the  house.  "The  south  half  of  the  build- 
ing will  be  used  for  the  chemical  work  of  the  station  and  director's 
office,  and  the  north  half  for  the  present  will  be  used  as  chemical 
lecture  room  and  laboratory  for  the  use  of  the  school.  A  more 
detailed  description  will  be  given  in  a  later  bulletin. 
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Late  in  the  fall  of  1888,  Rev.  Edgar  F.  Clark  was  invited  to  visit 
Kingston  and  make  a  geological  examination  of  the  rocks  and  soil 
of  the  station  farm.  He  came,  accompanied  by  Prof.  T.  Nelson 
Dale.  Investigation  was  made  by  digging  from  three  to  five  feet 
deep  in  many  places  about  the  farm  and  taking  samples  of  the  soil, 
which  were  afterward  microscopically  examined.  Both  Mr.  Clark 
and  Prof.  Dale  occupy  important  positions  in  connection  with  the 
U.  S.  Geological  Survey. 

Report  of  Rev.  Edgar  F.  Clark  upon  the  Geology  and  Miner- 
alogy of  the  R.  I.  State  Agricultural  Experiment  Station  Farm : 

The  geology  and  mineralogy  of  the  Station  Farm  deserves  to  be 
known  by  all  the  citizens  of  Rhode  Island,  but  especially  by  her  yeo- 
manry, 80  that  future  experiments  may  not  only  be  better  understood, 
but  also  more  easily  applied  to  the  varying  soils  of  the  commonwealth. 

The  underlying  rock  of  the  farm  is  Oneiss.  Its  composition  is  quartz, 
a  pinkish  feldspar  (orthoclase),  and  a  black  mica  (biotite).  Leaving 
out  the  consideration  of  color,  the  constituents  are  the  same  as  for 
granite,  but  are  differently  disposed  in  the  latter.  The  decay  of  this 
rock  yields  silica,  alumina,  potash,  soda,  magnesia,  and  iron,  of  which 
silica,  or  quartz,  and  alumina,  or  clay,  are  the  chief  parts.  The  soils 
resnltiog  are  largely  silicipus  (sandy)  and  argillaceous  (clayey),  in 
varying  proportions.  But  little  lime  is  manifest,  the  minerals  being 
almost  entirely  confined  to  the  above  list.  The  gneiss  crops  out  at  the 
widening  of  the  avenue  leading  from  the  public  highway  to  the  farm, 
and  was  formerly  the  site  of  a  quarry.  Another  outcrop  occurs  in  a 
southwesterly  direction  from  the  farm-house.  The  strike  of  the  rock 
at  the  quarry,  according  to  Prof.  T.  Nelson  Dale,  who  rendered  most 
valoable  assistance,  is  N.  67°  W.,  and  the  dip  20°  northerly.  This 
basal  rock  is  traversed  by  joints,  the  principal  ones  striking  E. — W., 
and  dipping  vertically. 

The  grit  of  the  soil,  the  pebbles  and  the  superficial  bowlders  all  evi- 
dence their  origin  from  this  gneiss,  while  yet,  from  the  extent  of  this 
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rock,  they  may  have  been  broaght  some  distance  from  the  action  of  the 
Glacial  Period.  These  outcrops  appear  at  the  eastern  end  of  the  farm, 
where  the  surface  rises,  being  a  part  of  *^  Kingston  Hill/' 

A  large  part  of  the  farm  lies  at  the  base  of  this  elevation  and  belongs 
to  '^  Kingston  Plain."  Tests  carefully  made  at  several  places  across 
this  plain  gave  a  black  soil  upon  the  surface,  of  varying  depths,  much 
of  which  is  of  vegetable  origin,  underlaid  by  an  impure  clay,  frequently 
colored  by  iron,  resting  over  gravel  and  pebbles  of  unknown  depth. 
A  peculiarly  hard  soil  that  extends  over  much  of  Kingston  Hill  is 
locally  known  as  ^' hard  pans"  and  doubtless  had  its  origin  from  the 
disintegration  of  feldspar  prior  to  the  elevation  of  the  hill,  and  was 
deposited  from  water  under  topographical  conditions  very  unlike  those 
at  present  existing.  ^ 

The  station  farm  furnishes,  therefore,  an  apparent  variety  of  soils, 
giving  excellent  opportunity  for  experiments,  and  soils  that  represent 
much  of  the  territory  of  the  Commonwealth. 

The  benefit  that  will  result  to  the  State  is  bounded  only  by  the 
resources  at  command,  and  the  fidelity  with  which  experiments  are 
pushed,  and  the  yeomanry  avail  themselves  of  the  great  benefits  accru- 
ing from  the  munificence  of  the  nation  and  the  State. 

EDGAR  F.  CLArK, 

State  Collector  of  Fossils  for  the  United  States  Oeological  Survey. 
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BTJIiliBSTIN  Na.  3. 


H.   J.   WHEELER. 


^  INTRODUCTION. 

Kingston,  Sept.,  1889. 

Prof.  Justus  von  Liebig  and  bis  followers  in  the  same  line  of 
work  have  proven  to  us  by  chemical  investigation  and  actual  ex- 
periment, that  plants  have  the  power  of  assimilating  carbonic  acid 
gas  from  the  air*  and  mineral  elements  from  the  soil  and  elabora- 
ting these  into  food  for  animals.  They  have  found  that  different 
famihes  of  plants  require  a  supply  of  the  different  mineral  elements 
in  varying  proportions,  and  that  with  most  plants  and  upon  most 
soils  only  the  extra  addition  of  potash,  phosphoric  acid  and  nitro- 
gen is  necessary. 

This  subject  has  come  to  be  well  understood  and  with  untold 
profit  to  our  American  farmers.  The  question  of  feeding  animals 
has  undergone,  and  is  undergoing  a  similar  thorough  investigation 
which  presents  many  analogies  to  plant  nutrition  and  promises  to 
lead  to  no  less  valuable  results.  It  is  but  a  few  years  since  the 
attention  of  our  farmers  was  first  called  to  the  results  already 
obtained  in  Europe.  Though  the  subject  has  been  much  less  thor- 
oughly discussed  than  the  fertilizer  question,  yet  the  farmers  of 
the  country  are  beginning  to  talk  about  "  feeding  rations,"  and  to 

*  The  free  atmoepberie  nitrogen  ha«  also  recently  been  shown  by  Hellriegel  and  others,  to  be 
takeo  Qp  by  some  leguminous  plants,  peas,  vetch,  lapine,  beans,  serradella,  etc.  See,  among  others, 
Hellriefd  nnd  Wilfnrtb  "Untersuchnngen  Uber  die  BUckstofftaahrang  die  Qramlncen  und  Legum- 
biosen/*  BeUageheft  Zeit.  des  Vereins  f .  d.  Rttbenzucker  Industrie  d.  D.  Reichs,  Nov.  1888.  Also 
Atwatcr  Bulletin  No.  6.  Storrs  School,  Agricultural  Experiment  Station,  Connecticut,  1889,  and 
Atvater  Anerkan  Chemical  Journal,  1886,  p.  366. 
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manifest  a  decided  interest  in  relation  to  all  work  carried  on  in 
this  line.  Judging  from  the  experiments  already  conducted  and 
tlie  practical  application  of  them  already  being  made  in  Europe, 
we  have  every  reason  to  hope  that  their  application  in  this  country 
modified  of  course  as  experiment  may  show  is  necessary  to  suit 
our  climate  and  other  conditions,  may  result  in  an  immense  sav- 
ing annually  even  to  the  small  State  of  Rhode  Island.  Our  ad- 
vancing civilization  has  long  since  rendered  stall  feeding  necessary, 
but  the  wonderful  discoveries  in  chemistry  made  in  the  first  half 
of  this  century,  were  the  first  means  toward  its  more  economical 
application.  We  might  well  replace  the  term  "  Scientific  feed- 
i^Sr  by  that  of  ^'practical  and  economical,^^  or  even  **  rational 
feeding,^*  since  the  most  economical  system  of  feeding  possible  is 
the  one  and  common  aim  of  both  farmer  and  scientist.        • 

The  only  difference  between  the  two  has  been  that  the  former 
was  obliged  to  weigh  his  hay  on  his  pitchfork,  and  feed  both  grain 
and  hay  without  any  knowledge  of  their  composition,  or  their 
relative  value  in  the  formation  of  fat,  flesh,  milk  or  wool,  while 
the  latter  found  by  analysing  the  different  parts  and  products  of 
the  animal,  what  was  to  be  built  up,  and  then  by  analysis  of  the 
grain  and  hay,  what  material  was  at  his  disposal,  after  which  by 
actual  experiment,  he  sought  to  learn  if  any  one  of  these  com- 
pounds of  the  food  alone,  or  a  combination  of  any  two  of  them,  or 
perhaps  a  combination  of  all  would  give  the  best  results,  and  if  so, 
then  in  what  proportions.  This  then  is  rational  or  scientific  feed- 
ing and  in  so  far  as  the  farmers  of  Rhode  Island  are  inquiring 
whether  their  Linseed  meal  is  "  old  "  or  "  new  process  "  i.  e.  how 
much  oil  it  contains,  or  how  much  nitrogen  is  contained  in  their, 
wheat  bran,  cottonseed  meal  or  other  grains  and  fodders,  to  just 
that  extent  are  they  becoming  scientific  farmers,  and  trying  to 
make  the  same  amount  of  hay  and  grain  winter  one  more  cow  than 
it  ever  did  before.  One  object  of  this  and  other  experiment  sta- 
tions is  to  inform  the  farmers  what  has  been  done,  to  answer  as 
far  as  they  can  be  answered,  all  questions  in  relation  to  the  analysi.s 
of  crops  and  the  compounding  of  feeding  rations,  and  to  conduct 
such  experiments  as  the  resources  of  ordinary  farms  forbid  as  well 
as  to  assist  by  advice  so  far  as  may  be,  in  the  carrying  out  of  the 
more  simple  experiments  upon  their  own  farms. 
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THE  COMPOSITION  OF  ANIMALS  AND  ANIMAL 

PRODUCTS. 
I 

The  chief  constituent  is  water,  consisting  of  hydrogen  and  oxy- 
gen. 

Next  perhaps  in  amount  is  the  flesh  or  muscles  consisting  of 
carbon,  nitrogen,  hydrogen,  oxygen  and  sulphur.  The  bones  are 
largely  built  up  from  the  mineral  matter  of  the  plant  as  the  follow- 
ing analysis  copied  from  Bloxom's  chemistry  shows : 

COMPOSITION   OP  THE  BONES   OP  OXEN. 

Animal  matter ^   .     .     .     .  30.58 

Phosphate  of  lime 57.67 

Fluoride  of  calcium 2.69 

Carbonate  of  lime 6.99 

Phosphate  of  magnesia 2.07 


100.00 


F(U  contains  carbon,  hydrogen  and  oxygen  but  is  free  from 
Nitrogen.  ^ 

Blood  contains  all  the  elements  found  in  the  flesh  together  with 
a  large  number  of  mineral  elements.  It  is  the  carrier  of  the  mate- 
rial dissolved  from  the  food,  to  the  different  parts  of  the  body. 
We  might  further  enumerate  and  give  the  composition  of  all  the 
different  secretions  and  their  oflRce  so  far  as  known  in  dissolving 
the  food  or  in  maintaining  the  different  functions  of  the  animal 
system :  This,  space,  and  the  special  object  of  this  bulletin  does 
not  allow. 

Miik,  one  of  the  chief  animal  products  contains  on  the  average, 
about  13  per  cent,  of  solid  matter,  the  rest  being  water.  The  solid 
matter  is  essentially  composed  of  fat,  milk-sugar,  nitrogenous 
compounds  similar  to  those  in  flesh,  and  mineral  matter  rich  in 
phosphates. 

Wool  is  a  complicated  product  containing  both  fatty  and  nitro- 
genous compounds  and  also  soluble  potash  compounds  which  are 
removed  by  washing. 
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All  these  products  of  animal  life  are  built  up  from  the  plant, 
the  animal  adding  thereto  only  the  oxygen  of  the  air,  throwing  off 
in  return  water  and  carbonic  acid  gas.  This  latter  is  absorbed  by 
plants  (t.  e.  those  containing  chlorophyl),  the  carbon  is  retained 
and  oxygen  again  exhaled. 

CONSTITUENTS  OP  PLANTS,  THEIR  DIGESTIBILITY,  Etc. 

MANNER  OF  STATING  FODDER   ANALYSES   AND   EXPLANATION  OF 

TERMS  USED. 

The  following  is  a  chance  analysis  of  Timothy  (Phleum  pra- 
tense)  hay  and  is  used  here  merely  to  illustrate  general  principles. 
All  other  fodders  contain  the  same  constituents,  varying  of  course 
in  amount  according  to*  the  nature  of  the  soil,  fertilizers  used  and 
time  of  harvesting : 


Moisture  at  100'  C 

Dry  Substance i 

Crude  Ash 

Crude  Proteine,  (nitrogenous  matter).. 

Crude  Fat,  (ether  extract) 

Non -nitrogenous  Extract  Matter,  (carbo 

hydrates 

Crude  Fibre 


Total 
compositiok. 

In 
If 

Amount  digestible 
In  100  lbs.  original 
•ubstance. 

5  3 
OCD 

•§. 

10  55 
89  45 

4  20 
8.06 
2  87 

4  60 
9  02 
265 

57 

48 

4.50 
1.14 

48  60 
26  18 

54.43 
29.21 

62 

58 

80.19 
15  15 

St 

5 


1:  10.5 


Moisture  at  100'^  C.  is  that  which  is  expelled  at  the  boiling 
point  of  water  i.  e.  212®  Fahrenheit.  In  fact  all  hay  or  grain  left 
exposed  to  the  air  contains  when  dryest,  several  per  cent,  of  water. 
This  amount  varies  with  the  amount  of  moisture  iu  the  atmos- 
phere. 

Dry  mailer  is  what  remains  after  entirely  expelling  the  water. 

Crude  ash  consists  of  the  mineral  matter  of  the  fodder. 

*  Dlgeatibillty  aatumed  the  same  aa  for  mixed  hay  of  medlam  qnality. 
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Crude  Proteine  is  a  collective  name  under  which  all  the  nitro- 
genous matter  of  the  plant  is  grouped.  It  is  determined  by  find- 
ing the  amount  of  nitrogen  and  multiplying  it  by  6.25.  Albumen, 
contained  in  the  white  of  eggs  as  well  as  the  albumen-like  sub- 
stances {albuminoids^  of  the  plant  if  dried  and  analyzed,  are  found 
to  contain  about  16  lbs.  of  nitrogen  in  100,  or  100^16=6.25  i.  e., 
for  every  pound  of  nitrogen  found  we  assume  that  6.25  times  as 
many  pounds  of  nitrogenous  substances  were  present.  Under  this 
heading  are  also  grouped  the  amides,  crystalizable  nitrogen  com- 
pounds, of  which  asparagine  found  in  the  young  asparagus  shoots 
is  typical.  These  compounds  are  most  largely .  found  in  young 
plants  and  in  root  crops,  and  owing  to  their  probably  lesser  nutri- 
tive value  are  often  determined  separately.  They  might  well  be 
termed  the  ^* portable  form^^  of  the  albuminoids,  since  the  albu- 
minoids in  the  seed  or  plant  are  converted  into  this  form  to  be 
transported  to  other  parts  of  the  plant  for  re-deposition.  In  this 
respect  they  are  analagous  to  the  peptones^  the  soluble  form  into 
which  the  nitrogenous  portion  of  the  food  is  changed  in  the 
stomach  of  the  animal,  and  in  which  form  it  can  be  taken  into  the 
circulation  for  the  rebuilding  of  tissue,  and  the  production  of 
milk,  wool,  etc.  Some  writers  use  the  term  ^'  proteine  ^^  and 
"albuminoids"  synonymously. 

Crude  Fat,  (ether  extract),  consists  of  the  portion  extracted 
from  dried  plants  by  dry  ether,  and  may  in  the  case  of  some  grains 
be  nearly  pure  fat,  or  in  case  of  dried  plants  contain  some  wax, 
and  the  green  coloring  matter  of  the  plant  called  chlorophyl.  This 
latter  is  considered  only  slightly,  if  at  all,  digestible. 

Non-nitrogenous  Extract  Matter,  also  called  "  nitrogen -free  ex- 
tract matter"  is  found  by  subtracting  the  sum  of  the  ash,  fibre, 
fat,  and  proteine,  from  100,  and  contains  the  carbohydrates  such 
as  starch,  sugar  and  gum. 

Crude  Fibre^  also  called  "  cellulose "  is  the  woody  fibre  of  the 
plant  remaining  after  a  treatment  with  acid,  alkali,  alcohol  and 
ether,  of  which  cotton  fibre  and  paper  pulp  are  examples. 

In  the  analysis  on  page  86,  in  the  columns  from  left  to  right  is 
given  (1).  The  pounds  of  constituents  in  100  lbs.  of  original  sub- 
fiance,  (2.)  The  amount  in  100  lbs.  of  absolutely  dry  substance. 
(3.)    The  per  cent,  of  number  of  pounds  in  100  of  proteine,  fat, 
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etc.,  actually  dissolved  or  digested  by  animals.  (4.)  Tlie  total 
amount  of  digestible  material  in  100  lbs.  of  the  original  substance. 
(5.)  The  nutritive  ratio  or  number  of  pounds  of  digestible  carbo- 
hydrates or  equivalent,  for  every  pound  of  nitrogenous  matter. 
It  is  hoped  that  this  arrangement  of  analyses  will  render  them 
easily  available  to  the  farmer  in  calculating  rations  and  at  the 
same  time  convenient  for  compilation. 

DIGESTIBILITY  OP   FODDERS. 

To  trace  the  movement  of  the  food  from  the  time  it  is  mixed 
with  the  saliva  in  the  mouth,  through  the  stomach  or  stomachs, 
noting  the  action  of  the  various  juices  of  the  stomach,  the  eflFect  of 
the  bile  in  rendering  available  the  fat,  and  so  on  through  the  intes- 
tines, though  interesting,  is  not  necessary  to  our  present  purpose. 
Briefly  stated,  a  large  portion  is  soluble  (digestible),  is  absorbed 
and  goes  to  form  the  blood,  and  repair  the  wastes  of,  or  to  increase 
the  animal  system. 

The  insoluble  portion  which  can  consequently  have  no  nutritive 
value,  is  voided  in  the  solid  excrement. 

The  urine  contains  practically  such  other  material  wastes  from 
the  system,  as  do  not  pass  oflF  through  the  skin  or  in  the  exhala- 
tions from  the  lungs.  Since  then  this  is  the  only  outlet  from  the 
system  for  the  nitrogen  which  has  once  been  dissolved  from  the 
food,'  its  quantity  is  a  measure,  in  the  case  of  hungering  animals, 
of  the  amount  of  their  own  flesh  consumed,  and  in  other  cases  of 
the  total  material  waste  of  the  system  together  with  so  much  as 
may  (in  case  of  one-sided  feeding)  be  transformed  and  excreted 
without  being  utilized  by  the  animal. 

The  digestible  carbohydrates  are  oxidized  and  exhaled  fr.om  the 
lungs  in  the  form  of  carbonic  acid  gas  and  water. 

Since  nutritive  value  of  fodders  is  almost  wholly  dependent 
upon  the  amount  of  digestible  matter  contained  in  them,  Oerman 

>  Tbe  amount  of  nitrogen  claimed  by  tome  to  escape  from  the  animal  in  the  gaseous  form  of 
nitrogen  or  ammonia,  la  too  small  for  practical  consideration.  In  the  Journal  fUr  Landwirthscbaft, 
1886,  S.  149,  Tb.  Pfeiffer  discusses  tbe  small  quantities  of  mucine,  intestinal  epithellump  and  matter 
coming  from  tbe  bile  all  of  which  contain  nitrogen  and  are  voided  with  solid  excrement. 
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investigators  have  tested  the  digestibility  of  different  fodders  with 
the  various  classes  of  animals.  For  horses,  cows  and  swine  for 
example,  wide  variations  have  been  found. 

THE  VALUE  OP  DIGESTIBLE  CRUDE   FIBRE. 

Playing  over  the  coal  fire  with  a  peculiar  blue  flame,  we  have 
often  noticed  the  combustion  of  a  gas,  which  becoming  mixed  with 
air  sometimes  causes  a  slight  explosion. 

Shonld  this  gas  pass  up  the  chimney  and  escape  combustion  to 
carbonic  acid  gas  and  water,  a  consequent  loss  of  heat  would  re- 
sult. Recently,  careful  observation  has  shown  an  analogous  loss 
from  marsh  gas  (CH*)  which  is  given  off  by  animals,  in  varying 
quantities.  This  is  supposed  to  result  from  a  so-called  "secondary 
digestion"  or  fermentation,  caused  by  organized  ferments  (mi- 
crobes) and  various  experiments  have  been  tried  to  determine 
whether  this  gas  came  from  the  proteine,  fat,  or  non-nitrogenous 
extract  matter  or  the  crude  fibre.  In  any  case  an  amount  of  heat- 
ing value  equivalent  to  the  heat  produced  by  its  combustion  to 
carbonic  acid  gas  and  water  is  thus  lost,  and  the  nutritive  value  of 
the  fodder  consequently  lowered.  To  aid  in  solving  this  question 
Frans  Lehmann'  has  instituted  an  experiment  with  sheep  from 
which  he  concludes  after  a  summary  of  the  previous  results  and 
methods  of  investigation  by  Weiske  and  others,  that  the  marsh 
^  comes  from  the  crude  fibre. 

He  furthermore  found  the  relative  value  of  the  digestive  non- 
uitrogenous  extract  matter  to  that  of  crude  fibre  in  the  relation  of 
1C0:61.  Further  experiment  showed  the  relation  between  the 
value  of  cane  sugar  and  the  digestible  crude  fibre  of  oat  straw  to 
be  as  100: 75.7. 

The  above  author  has  also  planned  other  experiments  for  the 
purpose  of  throwing  more  light  upon,  and  to  help  settle  more 
definitely  the  real  value  which  we  may  ascribe  to  digestible  crude 
fibre. 

Prof.  E.  von  Wolf,  at  a  meeting  of  German  physicians  and  scien- 
tists held  at  Wiesbaden,  Sept.  20,  1887,'  in  giving  a  summary  of 

■  Joor.  f.  Laodw,  1889,  S.  251. 

*Die  Laodw.  Versocba  SUtiooen  34  S.  456. 
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the  investigations  conducted  for  several  years  by  him  at  Hohen- 
heim  and.  by  L.  Grandeau  and  Leclerc  in  Paris,  asserts  that  "/Ae 
digestible  crude  fibre,  whether  in  coarse  or  concentrated  fodders 
has  apparently  no  value  for  the  sustenance  of  the  horse  at  rest  in 
the  stally  nor  in  enabling"  him  to  perform  toork.^^ 

\  EFFECT  OP   EASILY  DIGESTIBLE   FOOD. 

It  has  been  found  that  the  addition  of  easily  digestible  food  like 
potatoes  and  roots,  to  other  fodders  lowers  the  digestibility  of  the 
constituents  of  the  latter/  The  digestibility  is  not  appreciably 
lowered,  however^  if  the  amount  of  dry  matter  of  the  roots,  etc., 
does  not  exceed  12  per  cent,  of  the  whole  amount.  In  case  it 
amounts  to  i  of  the  whole  amount,  the  digestibility  of  the  proteine, 
which  is  most  seriously  affected,  is  lowered  one-tenth,  if  increased 
to  two-thirds  of  the  total  dry  matter,  the  digestibility  of  the  pro- 
teine is  lowered  one-fourth.' 

ARTIFICIAL  DIGESTION. 

An  artificial  method  for  determining  the  digestibility  of  fodders 
by  use  of  the  natural  juices  of  the  stomach  has  been  proposed  by 
Stutzer.*  Further  investigations  have  been  made  by  Th.  Pfeiffer  * 
and  Stutzer  for  the  purpose  of  finding  a  method  for  dissolving  from 
the  solid  excrement  the  mucine,  intestinal  epithelium,  biliary  pro- 
ducts, etc.  The  digestible  nitrogenous  matter  being  found  by  sub- 
tracting the  nitrogen  remaining  in  the  solid  excrement  from  that 
originally  contained  in  the  fodder,  necessitates  of  course  if  exact 
results  are  desired,  the  previous  removal  of  all  nitrogen  in  the 
former  not  coming  directly  from  the  food  itself  before  it  is  sub- 
jected to  analysis.  From  the  later  investigations  Th.  Pfeiffer*  finds 
that  for  this  purpose,  the  solid  excrement  should  be  treated  with 
the  hydrochloric  acid  and  pepsin,  and  alkaline  pancreatic  solutions, 

>  Die  ErnahruDg  der  landwirthschafUichen  Nutzthiere  GekrOnte  Prelschrift  tod  E.  von  Wolff, 
Berlin,  1886,  S.  106176. 

«  Landwlrthschaftlicher  Kalender  fUr,  1890.  B.  98. 

>  Journal  ftlr  Landwlrtbschaft,  1880,  8. 196. 
«  Journal  rnr  Landwlrthscbaft,  1886,  8. 149. 

ft  ZeiUchrift  fUr  pbyaiologiacbe  Cbemie,  11  S.  1. 
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before  being  dried  and  by  such  a  procedure  somewhat  higher  co- 
efficients of  digestibility  were  found  which  agreed  well  with  the 
results  by  the  artificial  method. 

H.  Weigraann*  of  the  agricultural  experiment  station  at  Miin- 
ster,  finds  that  the  digestibility  of  the  proteine  in  cacao  in  the 
human  system  and  by  the  artificial  method  is  the  same.  Other 
work  points  in  the  same  direction.  Should  the  method  prove  itself 
after  sufficient  comparisons  have  been  made,  to  be  wholly  trust- 
worthy, it  will  be  invaluable  for  determining  the  digestibility  of 
such  material  as  can  now  only  be  determined  by  feeding  mixed 
mlh  other  fodders  of  previously  known  digestibility.  For  the 
preparation  of  solutions  as  at  present  used  by  Stutzer,  see  "  Die 
laudw.  Versuchs-Stationen,"  1889,  S.  821. 

The  digestibility  of  but  few  American  fodders,  has  as  yet  been 
determined,  though  Jordan,'  Ladd,*  Armsby,  Babcock  and  others 
have  made  a  beginning. 

The  determination  of  the  digestibility  of  all  our  American  fod- 
der articles,  for  the  different  classes  of  agricultural  animals  is 
much  to  be  desired. 


Referring  to  the  analysis  on  page  36,  we  see  that  8.06  pounds  of 
proteine  are  found  in  100  pounds  of  original  substance,  and  further 
under  "per  cent,  of  digestibility  of  constituents  "  that  in  every  100 
pounds  of  proteine,  57  pounds  are  digestible,  hence  8.06  x  .57=4.59 
pounds,  the  total  amount  of  digestible  proteine  in  100  pounds  of 
the  fodder.  In  the  same  way  we  find  (48.69 x.62)=30.19  lbs.  of 
digestible  non-nitrogenous  extract  matter,  (26.13 x.58)=16.16  lbs. 
of  digestible  crude  fibre  and  (2.37  x. 48) =1.14  lbs.  of  fat. 

Since  one  pound  of  fat  whether  burned  artificially  or  changed  to 
carbonic  acid  gas  and  water  within  the  animal,  produces  about  2^ 
times  as  much  heat  ias  one  pound  of  carbohydrates,  starch,  sugar 
Of  giim,  the  amount  found  to  be  digestible  is  first  multiplied  by 
2i  and  then  added  directly  to  the  amount  of  digestible  carbohy- 

^  J.  Koenig,  Cbemie  der  men«cblichen  Nahrungs  usd  OeDusimittel,  3  Aufl.  S.  48. 
*BaUettos  and  Baports  of  the  Maine  State  College  Bzperiment  SUtion. 
'4tb  Annoal  Report  N.  Y.  Slate  A^cultural  Experiment  Station,  1886. 
6 
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drates  (crude  fibre  and  non-nitrogenous  extract  matter)  from 
which  we  calculate  our  nutritive  ratio.  Digestible  fat  (1.14x2^) 
=2.85  its  carbohydrate  equivalence.  Now  (2.86+30.19+15.16)  = 
48.20  or  in  100  lbs.  of  the  hay  we  have  the  equivalent  of  48.20  lbs. 
of  carbohydrates,  and  this  sum,  i.  e.,  that  of  the  three  non-nitro- 
genous constituents  is  termed  by  Whitcher  *  and  others  the  "  car- 
bohydrate  equivalence^^ 

As  seen  above  4.59  lbs.  of  proteine  are  digestible,  and  our  total 
carbohydrate  equivalence  we  have  found  to  be  48.20  lbs.,  hence  our 
nutritive  ratio  may  be  stated  as  follows:  4.59:48.20  or  in  other 
words  for  every  4.59  lbs.  of  digestible  proteine  there  are  present 
the  equivalent  of  48.20  lbs.  of  digestible  carbohydrates ;  for  one 
pound  of  proteine  there  are  as  we  can  find  by  division  (48.20-=- 
4.59)  =10.5  lbs.  of  carbohydrates  or  our  nutritive  ratio  is  1:10.5 
as  stated  in  the  preceding  analysis. 

THE  FUNCTION  OF  THE  VARIOUS  CONSTITUENTS 
OF  FODDERS  IN  THE  ANIMAL  ECONOMY. 

SOURCE  OP  NITROGENOUS   MATTER. 

Since  nitrogen  is  an  essential  constituent  of  flesh,  milk,  bone, 
hair  and  wool,  the  proteine,  the  only  nitrogen  containing  portion 
of  fodders,  is  the  only  and  an  absolutely  necessary  material  for 
their  production. 

SOURCES  OF  PAT. 

Fat  appears  to  be  directly  used  in  increasing  the  fat  of  the  ani- 
mal though  evidently  undergoing  in  the  various  processes,  certain 
modifications.  Babcock '  after  feeding  large  amounts  of  cotton 
seed  meal  to  milch  cows,  thereby  affecting  the  composition  of  the 
milk,  failed  to  find  therein  either  by  microscopical  investigation  or 
chemical  test,  any  trace  of  the  characteristic  cotton-seed  oil,^nd 
pronounced  the  product,  so  far  as  all  known  means  of  examination 
or  appearance  could  show,  to  be  pure  butter  fat.     That  the  ccirbo- 

>  Bulletin  No.  4,  N.  H.  Ag'l  Etp*t  Station,  p.  15,  Nov.  1888. 

*  dtb  Annual  Report  of  the  New  York  Agricnltaral  Experiment  Station  p.  888. 


Digitized  by  LjOOQ IC 


HEFORT  OF  BOARD  OF  MAKAGERS.  43 

hydrales  (non-nitrogenous  extract  matter  and  fibre)  may  likewise 
take  part  in  the  formation  of  fat  has  come  to  be  universally 
accepted. 

Innumerable  experiments  have  also  shown  that  the  proteine  also 
coTdribules  to  the  formation  of  fat. 

THE  MINERAL   CONSTITUENTS. 

The  mineral  portion  of  the  plant  plays  an  important  part  in  the 
animal  economy,  for  from  it  the  bones  are  largely  built  up,  and 
the  mineral  elements  are  essential  constituents  of  the  blood  and 
Tarious  juices  of  the  animal  system;  A  goat  fed  at  Proskau*  on 
being  deprived  of  lime  and  phosphoric  acid  in  its  food  died  after 
fifteen  days. 

EFFECT  OF  FEEDING  SINGLE   CONSTITUENTS  OF  FODDERS. 

A  hungering  animal  has  been  found  to  consume  its  own  flesh 
and  fat,  the  nitrogen  of  the  former  reappearing  almost  wholly  in 
the  urine  and  the  fat  in  the  exhalations  from  the  lungs  as  carbonic 
acid  gas  and  water.  If  now  a  moderate  amount  of  proteine  is  fed 
the  rate  of  loss  of  flesh  is  not  only  not  materially  lessened^  but  the 
amount  of  excreted  nitrogen  in  the  urine  is  not  only  equal  to  that 
previously  found,  but  is  increased  by  nearly  the  whole  of  that  in 
the  added  proteine.  Only  by  feeding  proteine  in  enormous  quan- 
tities can  this  loss  of  flesh  be  even  temporarily  prevented. 

If  under  like  conditions  we  try  to  feed  fat  alone  it  neither  pre- 
vents nor  lessens  the  loss  of  flesh,  though  the  total  amount  of  fat 
in  the  body  may  be  thereby  increased.  If  long  enough  continued 
the  animal  dies.  In  a  similar  case  by  feeding  exclusively  carbo- 
hydrates, the  loss  of  flesh  is  lessened,  but  cannot  be  entirely  pre- 
sented. The  carbohydrates  serve  however  to  protect  the  fat  of 
the  body  by  suffering  oxidation  in  its  stead.  By  combining  fat 
and  carbohydrates  in  such  a  case  the  loss  of  flesh  still  continues. 
In  fact  experiment  has  conclusively  proven  that  only  by  feeding  a 
combination  of  proteine,  fat  and  carbohydrates  can  an  animal  be 
kept  for  any  length  of  time  without  a  loss  of  flesh  or  health. 

>  ilniwby**  Manaal  of  CalUe  Feeding,  p.  434. 
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A  "maintenance  ration"  is  such  a  combination  and  amount  of 
these  several  constituents  as  merely  sustains  an  animal  without 
gain  or  loss.  The  requisite  proportion  of  these  different  constit- 
uents for  various  animals  kept  for  various  purposes,  has  been 
found  to  be  widely  variable.  With  different  classes  as  well  as  for 
different  conditions  of  animals  of  the  same  class,  practical  tests 
have  been  made  to  find  out  in  what  proportion  the  constituents  of 
fodders  should  be  combined  to  give  the  greatest  returns  with  the 
least  amount  of  food.  In  this  way  have  come  to  be  established  in 
Germany  the  so-called  "  feeding  rations  "  or  "  standards."  These 
together  with  analyses  of  fodders,  rates  of  digestibility,  etc.,  for 
compounding  rations,  are  published  annually  in  a  diary  or  calen- 
dar form,  together  with  a  mass  of  other  general  information  for 
the  use  of  the  practical  farmer.  They  are  in  general  use  through- 
out Germany. 

EFFECT  OF  LABOR,  DARKNESS,  TEMPERATURE  AND   OTHER  CONDITIONS. 

Animals  at  work  exhale  more  carbonic  acid  gas  and  water  than 
when  at  rest,  and  it  was  earlier  falsely  concluded  that  the  fat  and 
carbohydrates  were  the  only  sources  of  heat  and  muscular  energy. 
Present  authorities  all  agree  however  that  the  chief  nutritive  con- 
stituents, stand  in  their  value  for  the  production  of  mechanical 
labor  in  the  following  order,  viz :  first,  proteine,  then  fat  and  finally 
carbohydrates. 

In  the  dark  less  carbonic  acid  gas  and  water  is  exhaled  than  in 
the  light  which  suggests  fattening  in  darkened  apartments.  This 
is  already  successfully  practiced  in  America  in  the  fattening  of 
poultry  and  calves. 

An  exposure  to  low  temperature  is  the  same  in  its  effect  as  labor. 

High  temperatures  are  ^  would  be  expected,  unfavorable. 

The  radiation  of  heat  from  the  animal  varies  as  the  surface, 
hence  more  food  is  required  proportionately,  for  four  animals 
weighing  together  one  ton,  than  for  but  two  of  the  same  total 
weight. 

Excessive  consumption  of  water  leads  to  a  greater  excretion  of 
nitrogen  and  consequent  waste.  Too  much  salt  leads  to  the  above, 
though  in  small  quantities,  salt  is  decidedly  beneficial. 
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FEEDING  TABLES   AND   STANDARDS. 

We  must  consider  in  planning  a  system  of  feeding.  (1.)  What 
fodder  articles  we  already  have  at  disposal  upon  the  farm.  (2.) 
The  cost  of  the  variotis  other  materials  in  the  market  together 
with  their  chemical  composition^  the  cost  of  carting  and  their  effect 
on  the  quality  of  the  milk  and  butter^  and  the  general  health  of 
the  animal.  (3.)  The  amount  of  plant  food  left  upon  the  farm 
in  the  form  of  stable  manure^  as  affected  by  the  fodders  used. 

These  are  questions  largely  affecting  individual  circumstances, 
and  must  be  decided  by  every  man  for  himself. 

To  meet  the  wants  of  those  who  desire  to  see  if  they  are  now 
feeding  most  economically,  as  well  as  for  assistance  in  modifying 
the  rations  if  desired,  or  in  compounding  new  ones,  we  now  append 
a  series  of  tables. 

FEEDING   STANDARDS   AND  TABLES. 

Table  I  is  essentially  that  published  by  E.  von  Wolff  in  the  Landw. 
Kalender  (Agricultural  Calendar),  for  the  use  of  the  German 
agriculturist.  It  is  the  same  as  printed  generally  in  this  country, 
and  shows  the  total  dry  matter  and  digestible  amounts  of  the  va- 
rioos  constituents  required  by  animals  under  varying  conditions. 
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Table  I. — A.    Pounds  per  Dat  Re<^uibed  for  1,000  lbs.  Live  Weight. 


.2 

1 

o 

Ha 

BlOESTIBLB     C017BTITU- 
■»T8  OF  THE  FODDBR. 

1 
% 
g 

o 

KIND  OP  ANIMAL. 

2  8^ 

III 
111 

Total  carbohy. 
d  rates,      (from 
fibre  and  non- 
nlirogenoas  ex- 
tract matter.) 

t 

d 

1 

1 

a 

Oxen  at  rest  in  stall 

Sheep,    wool     producing,    (coarse 

Sheep,    wool    jjroducing,    (finer 

Lbs. 
17.5 

20.0 

22.5 
24  0 
26.0 
20  0 
21.0 
24.0 
24  0 
27.0 
26.0 
25.0 
26  0 
26.0 

86  0 
81.0 
23.5 

22.0 
28.4 
24.0 
24.0 
24.0 

28.0 
25.0 
28.0 
22.5 
22  0 

42  0 
84.0 
81.5 
27.0 
21.0 

Lbs. 
0.7 

1.2 

1.5 
1.6 
2.4 
1  5 

1  7 
2.4 
2.5 
2.6 
8.0 

2  7 
8.0 
8.5 

5.0 
4.0 
2  7 

4.0 
8.2 
2.5 
2.0 
1.6 

8.2 
2.7 
2.1 
1.7 
1.4 

7.5 
6.0 
4.8 
3.4 
2.6 

Lbs. 
8.0 

10  8 

11.4 
11.3 
13.2 
9  5 
10.7 
12.5 
12  5 
15.0 
14.8 
14.8 
15  2 
14.4 

Lbs. 
0.15 

0.20 

0.25 
0.30 
0.50 
0.40 
0.60 
0.80 
0.40 
0.50 
0  70 
0.60 
0.50 
0.60 

5 
0 
5 

2.0 
1.0 
0.6 
0.4 
0.8 

0.8 
0.6 
0.5 
0  4 
0.8 

Lbs. 
8  85 

11.70 

13  15 

1:  12.0 
1:    9.0 

1:8  0 

Oxen  at  medium  work 

13.201  1:    7  5 

Oxen  at  hard  work 

16.10J1:    6.0 

Horses  at  light  work 

11  40  1:    7.0 

Horses  at  medium  work 

13.00  1:    7.0 

Horses  at  hard  work 

15.70  1:    6  0 

Milch  cows 

15.40  1:    5.4 

FatteninflT  oxen.  1  oeriod 

18.00,  1:    6.5 

Fattening  oxen,  2  period 

Fattenin&r  oxen.  8  oeriod 

18.50  1:    5  5 
18.10  1:    6  0 

Fattening  sheep,  1  period 

18.70  1:    5.5 

Fattening  sheep,  2  period 

18.60  1:    4  5 

Fattening  swine,  1  period 

Fattening  swine,  2  period 

27. 
24. 
17. 

138 
18.5 
18.5 
18.0 
12.0 

15.6 
18.8 
11.4 
10  9 
10.4 

82.50:  1:    5.5 
28.00;  1:    6.0 

Fatteninsr  swine.  3  oeriod 

20.20  1:    6.5 

Growing  Cattle. 

Age                  ATerage  live  weight 
Months.                       per  head. 
J^-  8                      150  lbs 

19.8 
17.7 
16.6 

15  4 
18.9 

19.6 

16  6 
14.0 
18.0 
12.1 

87  5 
80.0 
28.0 
28.8 
18.7 

1:    4  7 

3—6                     800  lbs 

1:    5.0 

6—12                    500  lbs 

I:    6.0 

12—18                    700  lbs 

1:    7.0 

18—24                    850  lbs 

1:    8.0 

Growing  Sheep. 

6—  6                     561bs 

6—8                     68  lbs 

1:    5.5 
1:    6.5 

8—11                      76  lbs 

1:    6.0 

11—15                     82  lbs 

1:    7.0 

15—20                     86  lbs 

1:    8.0 

Growing  Swine.— Fattening. 
2—8                     50  lbs 

80 
25. 
23. 
20 
16 

0 
0 

7 
4 
2 

1:    4  0 

a_  5                   100  lbs 

1:    6.0 

6-6                    125*     

6—  8                    170*     

1:    5.5 
1:    6.0 

8—12                     250*     

1:    6  5 

*  BubsUtated  by  Americans  for  the  (HrmAn  weights  2SA,  270  and  860  lbs. 
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Table  I.— B.    Pounds  Per  Day  and  Per  Head. 


3 

b 

If 

8.8 

7.0 
12  0 
16.8 
20.4 

1.6 
1.7 
1.7 
1.8 
1.9 

2.1 
84 
8.9 
4.6 
5.2 

DrOBSTlBLB  CONSTITU- 
BNT8  or  THE  FODDBB. 

1 

3 

ii 

8.00 

5.40 

8  40 

10.78 

11.96 

1.095 
1.060 
1.047 
1.062 
1.025 

1.88 
8  00 
3.50 
4.05 
4.67 

Albuminoids 
and  Amides, 
(Proteine.) 

Total  carbohy. 
dratee,      (from 
fibre  and  non- 
nitrogenous  ex- 
tract matter.) 

0.30 
0.30 
0.30 
0.28 
0.26 

0.045 
0.040 
0.037 
0.032 
0.025 

Nutritive  ratio. 

Aff. 
Months. 
2-  3 

Growing  Cattle. 

ATerage  live  weight 
per  head. 
150  lbs 

0.6 
1.0 
1.3 
1.4 
1.4 

0.18 
0.17 
0.16 
0.14 
0.12 

0  88 
0.50 
0.54 
0.58 
0.62 

2.1 
4  1 
6.8 
9.1 
10.3 

0.87 
0.85 
0.85 
0  89 
0.88 

1:    4.7 

3-  6 

300  lbs 

1:5  0 

6-12 

SOOlbs 

1:    6.0 

12-18 

18-24 

700  lb8 

850  lbs 

1:  7.0 
1:    8.0 

5-  6 

Growing  Sheep. 

56  lbs 

1:    5.5 

6-  8 

68  lbs 

1:    5.5 

8—11 

76  lbs 

1:    6  0 

11-15 
15-20 

82  lbs 

86  lbs 

1:  7.0 
1:    8.0 

^iNG  Swine.— Fattening. 

50  lbs 

Groi 
2-  8 

1.50 
2.50 
2.96 
8.47 

4.05 

1:    4.0 

a—  5 

100  lbs 

1:    5.0 

5—  6 

125^  '* 

1:    5.5 

6-  8 

170»"    

1:    6  0 

&-12 

250»*' 

1:    6.5 

Table  II.  is  a  compilation  made  by  Jenkins,'  of  analyses  of  Amer- 
ican fodders,  showing  their  minimum,  maximum  and  average  com- 
position. 

Thus  giving  the  range  in  composition  it  enables  everyone  to  ex- 
ercise his  own  judgment  as  to  whether  the  fodder  immediately -un- 
der consideration  is  of  inferior,  medium  or  superior  quality,  and 
to  estimate  from  this  table  its  probable  composition. 

In  Massachusetts  at  least  the  term  "  meadow  hay  "  is  often 
improperly  used  for  "  bog-meadow,"  "  swale,"  or  "  swamp  hay  " 
as  here  used,  reference  is  made  to  hay  from  our  better  upland 
grasses. 

^  Substituted  by  Americans  for  the  German  weighu  224,  270  and  350  lbs. 

*  Annual  report  of  the  Connecticut  Agricultural  Szperiment  Station  for  1887,  p.  188. 
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Table  III.  shows  the  coefficient  of  digestibility,  i,  e,  the  number 
of  pounds  of  proteine,  fat  and  carbohydrates  in  100,  actually  di- 
irested  by  animals.  This  table  as  seen  by  the  foot  notes  is  of  Ger- 
man origin. 

Where  possible  the  minimum  average  and  maximum  results  are 
given,  enabling  one,  according  to  the  quality  of  the  crop,  to  modify 
if  desired,  the  numbers  expressing  the  average  digestibility.  The 
digestibility  of  crude  fibre  is  given  in  every  case,  though  according 
to  the  latest  investigations  it  has  no  apparent  value  for  horses. 
(See  pages  39—40.)  In  computing  feeding  rations  for  horses  it 
may  then  be  ignored.  It  is  to  be  greatly  hoped  that  we  may  soon 
have  data  enough  for  the  compounding  of  complete  tables  of  diges 
tion  coefficients  as  found  for  our  own  fodders,  by  use  of  our  own 
animals  nnder  our  o^v^n  climatic  conditions.  Such  determinations 
as  have  already  been  made  indicate  its  necessity. 
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Amt.  Digested  from 

Coeffident  of 

100  Iba.  of 

DigesUbility. 

Original  Fodder. 

Table  III. 

Table  IV. 

LbB. 

Lbs. 

X 

.73 

=      .     1.19 

X 

.75 

=              .31 

X 

.67 

=            7.12 

X 

.72 

=         3.77 

68  STATE  AGRICULTURAL  EXPERIMENT  STATION. 

Table  IV.  shows  the  number  of  pounds  of  digestible  proteine,  fat, 
etc.,  in  one  hundred  pounds  of  the  fodders  in  their  natural  state  of 
moisture,  and  is  found  by  use  of  the  figures  showing  average  com- 
position and  average  digestibility,  as  follows  : 

KAIZE  FODDER  (UNDER  GREEN  FODDERS). 


Composlllon. 

Table  n. 

Lbs. 

Crude  proteine 1.63 

Crude  fat .41 

Non  -  nitrogenous  extract 

matter 10.62 

Crude  fibre 5.23 

The  prices  for  the  valuation  of  the  fodders  are  the  same  as  used 
by  Cooke.' 

Since  (he  real  value  of  a  fodder  depends  upon  the  relative 
amount  and  digeBtibilily^.  of  the  constituents^  such  a  valuation 
brings  out  more  prominently  relative  values.  It  is  more  difficult 
in  case  of  fodders  than  for  fertilizers,  to  lay  down  reliable  prices 
for  a  commercial  valuation.  The  actual  value  to  the  farmer  like 
the  agriculturahvalue  of  a  fertilizer  depends  upon  the  manner 
in  which  it  is  to  be  used.  If  the  production  of  milk  is  the  object, 
and  we  have  at  disposal  only  mixed  hay,  maize  meal,  and  corn 
(maize)  stover,  with  nutritive  ratios  of  1:12.8,  1:9.2,  and  1:19.3 
respectively,  then  wheat  bran,  cotton  seed  meal,  etc.,  with  ratios 
of  1:4.4  and  1:1.4,  are  especially  valuable  as  additions,  since  the 
best  ratio  for  milk  production  lies  between  these,  f.  e.,  1:5.4  or  per- 
haps a  little  wider.  If  we  had  only  alfalfa  with  a  ratio  of  1:8.1 
and  cow  pea  vines  with  a  ratio  of  1:3.3,  then  corn  meal  with  a 
ratio  of  1:9.2  might  be  more  valuable. 

Since  occasional  changes  in  the  process  of  manufacture  cause  a 
variation  in  the  composition  of  the  by-products  so  largely  used  for 
feeding,  selling  on  a  guaranteed  analysis  as  is  done  with  fertilizers 
might  prove  beneficial  to  both  dealer  and  farmer. 

>Flrst  Annual  Report  Vermont  State  Agrlooltural  Experiment  Station,  p.  09. 
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Table  V.  is  copied  from  the  First  Annual  Report  of  the  Ver- 
mont State  Agricultural  Experiment  Station,  1887,  as  compiled 
by  Cooke.  It  gives,  as  seen,  the  number  of  pounds  of  potash, 
phosphoric  acid,  and  nitrogen  contained  in  one  ton  of  the  various 
fodder  articles,  when  in  their  natural  state  of  dryness. 

Since  only  averages  are  given,  we  get  from  the  table  no  definite 
idea  of  the  variations  which  would  otherwise  show  themselves. 
The  composition  of  plants  is  known  to  vary  widely  according  to 
the  nature  of  the  soil  and  the  method  of  manuring.  Immature 
plants  given- here  under  the  head  of  "  green  fodders"  vary  largely 
in  the  ash  constituents  as  affected  by  the  amount  of  water  in  the 
plant.  The  table  serves  its  chief  purpose  here  however,  in  calling 
attention  to  the  general  difference  in  composition  between  differ- 
ent families,  and  in  many  cases  individuals  of  the  same  family  of 
plants. 

Of  the  fertilizing  constituents  of  the  fodder,  80  per  cent,  may 
be  assumed  to  remain  in  the  liquid  and  solid  excrement,  the  major 
portion  however  in  the  former. 

In  the  case  of  fattening  grown  animals  practically  the  whole 
amount  is  recovered  in  the  feces. 

In  feeding  a  "  maintenance  ration  "  i,  t,  just  enough  to  support 
life,  the  animal  becomes  a  factory  turning  out  what  enters  and 
changing  the  grain  and  hay  into  stable  manure,  without  loss  of 
fertilizing  value  or  gain  to  the  animal. 
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Table  V.— FERTILIZING  VALUE  OP  FODDERS. 

Nitrogen  valued  at  17  cents;  phosphoric  acid  at  0  cents,  and  potash  at  4)i  cents  per  potmd. 


SUBSTANCE. 


Gbeen  Fodpeb. 

Alfalfa,  (Lucerne) 

Clover,  Red 

Clover,  Swedish,  (Alsike) 

Clover,  White. 

Maize  Fodder,  (Indian  com) 

Cow  Pea  Vines 

Horse  Bean,  in  blossom » 

Hungarian  Millet 

Meadow  Grass 

Oats,  unripe 

Rye  Fodder 

Serradella 

Sorghum 

Timothy 

Vetches,  unripe 

Vetch  and  oats 

White  Lupine 

Toung  Grass 

•Ensilage. 

Maize,  (Indian  Com) 

Sorghum 

Hat  and  Coabsb  Dbt  Foddbb. 

Alfalfa,  (Luceme) 

Alsike  Clover 

Barley  Straw ; " 

Bean  Straw 

Buckwheat  Straw 

Clover«Hay 

Clover,  Red,  in  blossom 

Clover,  Red,  ripe 

Clover,  While 

Maize  Stover,  (Indian  Com  stalks) 

Cow  Pea  Vines 

Maize  Fodder,  (Fodder  com,  Indian). . . . 

Hay 

Hay,  fully  ripe 

Meadow  Hay 

Oats,  unripe 

Oat  straw 

Orchard  Grass,  (Dactylis  glomerata)  . . . 

Peas,  unripe 

Red  Top,  (Agrostls  vulgaris) 

Rowen 

Rye  Straw 

Serradella , 


2 

o 

h 

i 

o 

2 

s. 

h 

"11 

s, 

^1 

Lbs. 

Lbs. 

Lbs. 

14.0 

3.0 

9.0 

$2  94 

11.7 

2.6 

11.1 

2  62 

10.4 

2.0 

7.0 

2  19 

10.0 

4.0 

4.8 

2  14 

4.8 

2.2 

7.8 

1  28 

7.2 

2.7 

6.0 

1  64 

8.3 

1.6 

7.0 

1  79 

10  6 

2.6 

17.2 

2  69 

9.6 

3  0 

12.0 

2  32 

6.6 

8.1 

13.6 

1  89 

9.6 

4.8 

12.6 

2  44 

8.2 

2.8 

8.5 

1  92 

4.0 

1.1 

3.7 

1  50 

10.8 

4.6 

12.2 

2  63 

9.8 

4.0 

18.2 

2  47 

6.0 

1.9 

15.8 

1  64 

8.8 

1.0 

5.0 

1  77 

11.2 

4.4 

23.2 

S  15 

6.0 

25 

6.8 

1  46 

2.4 

1.0 

8.8 

0  63 

89  3 

9.6 

35.6 

8  76 

47.3 

16.0 

43.6 

10  85 

10.0 

4  0 

19.4 

2  77 

20.0 

8.2 

51.8 

6  09 

12.4 

12.3 

42.2 

4  64 

86.6 

18.2 

44.0 

8  88 

89.4 

11.2 

89.0 

9  03 

80.0 

7.0 

24.4 

6  56 

47.6 

17.0 

21.2 

10  01 

16.8 

8.2 

29.4 

4  60 

60.2 

8.2 

28.0 

10  22 

13.2 

8.9 

7.5 

2  80 

26.0 

9.8 

41.7 

6  58 

24.0 

6.8 

10.0 

4  86 

84.6 

8.1 

82.8 

7  76 

29.4 

10.2 

48.2 

7  66 

10.4 

6.8 

26.7 

3  23 

26.2 

8.8 

87.6 

6  55 

46.6 

19.4 

59.2 

11  48 

22.9 

7.2 

20.4 

5  19 

88  6 

7.8 

57.2 

9  43 

14.6 

7.4 

20  2 

8  78 

608 

18.0 

62.0 

11.92 
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BURST  ANCE. 


Sorghum  Leaves 

Timothy  Hay,  (Phleum  pratense) 

Vetches,  unripe 

Wheat  Chaff 

Wheat  Straw 

Grains,  Fbuitb  and  Yegbtablbb. 

Apples 

Barley 

Beans ... 

Beets,  Sugar 

Broom  Corn  Seed 

Buckwheat 

Carrot 

Maize,  kernels,  (Indian  corn) 

Maize  and  Oats,  equal  parts 

Maize  and  Oats,  f  maize  and  i  oats.  . . . 

Cotton  Seed  Kernels 

Cow  Pea  Seed 

Flaxseed 

Maogolds 

Millet,  with  husk 

Millet,  without  husk 

Oats, 

Oats,  heavy 

Oats,  light 

Pe^ 

Potatoes 

Bye 

Sorghum  Seed 

Turnips 

Turnips,  Swedes 

Vetch 

Wheat,  winter 

Wheat,  spring . . . 

Wheat,  average 

Floubs  and  Meals. 

Buckwheat  Flour 

Maize  Meal,  (Indian  corn  meal) 

Pea  Meal 

ttyc  Flour 

Wheat  Flour 

Bt-Pboducts  and  Refubb. 

Apple  Pomace 

Brewers'  Grains 

Broom  Corn  Seed  Waste,  Stalks 

Buckwheat  Bran 


I 

1 

1 

1 

ti 

t 

il 

il 

Lbs. 

Lbs. 

Lbs. 

80.4 

10.4 

22.4 

25  1 

10.0 

31.6 

45.4 

18.8 

61.8 

13.6 

19.0 

11.2 

12.8 

4.7 

14.6 

2.7 

0.2 

8.9 

36.8 

14.5 

8.7 

82.0 

28.2 

24.0 

5.6 

0.6 

8.6 

84.2 

14.4 

10.4 

30.4 

12.2 

8.0 

8.8 

2.0 

7.7 

35.2 

18.6 

8.0 

82.2 

14.4 

8.6 

28.0 

18.0 

8.4 

99.6 

84.4 

22.8 

66.4 

20.2 

20.2 

72.0 

80.8 

24.6 

4.6 

0.9 

8.4 

46.4 

18.2 

9.4 

40.0 

18.2 

4.6 

88.7 

14.2 

10.8 

87.0 

15.4 

10.4 

»    88.8 

15,6 

11.4 

72.0 

17.6 

19.6 

6.5 

8.4 

11.4 

84.6 

16.2 

10.7 

80.2 

16.2 

7.5 

8.9 

1.4 

5.8 

4.8 

1.2 

4.0 

88.0 

15.8 

12.6 

37.6 

10.6 

10.6 

40.0 

17.2 

11.2 

87.8 

17.2 

10.5 

20.8 

9.8 

3.1 

29.0 

12.8 

8.0 

78.8 

17.8 

19.8 

88.6 

17.0 

18.0 

89.7 

7.7 

6.7 

4.5 

0.4 

2.7 

17.8 

6.2 

10.0 

17.4 

9.2 

37.2 

57.8 

81.8 

19.7 

53 


$6  74 
6  21 

11  47 
8  93 
3  07 


0  64 
7  50 

16  85 

1  14 
7  12 

6  24 
1  01 

7  14 

6  70 

5  90 
19  96 
18  36 

15  14 
1  19 
9  88 

7  78 
7  87 
7  65 
7  16 

14  18 
1  79 

7  31 

6  42 

0  99 

1  06 

16  45 

8  02 
8  81 

7  91 


4  26 

6  04 
14  84 

7  28 
7  49 


0  90 

8  82 

5  09 

13  46 
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SUBSTANCE. 


Cotton  Seed  Meal,  decorticated. 

Cotton  Seed  Hulls 

Maize  Bran,  (Indian  corn  bran) 
Corn  (Maize)  and  Cob  Meal . . . . . 

Corn  (Maize)  Cob 

Gluten  Meal 

Hominy  Meal 

Linseed  Cake 

Linseed  Meal 

Linseed  Meal,  old  process 

Linseed  Meal,  new  process 

Malt  Sprouts 

Millet  Meal 

Rye  Bran 

Rye  Middlings 

Sugar  Beet  Cake 

Wheat  Bran 

Wheat  Middlings 


^ 

J. 

>« 

I 

-J 

%* 

s. 

3  . 

t 

g 

h 

■II 

1 

ll 

Lbs. 

Lbi. 

Lb». 

120.7 

49.6 

33.8 

$24  94 

7.0 

1.8 

26.4 

2  42 

22.2 

9.8 

9.4 

4  76 

25.9 

10.9 

8.7 

5  43 

9.4 

2.9 

12.8 

2  32 

99.6 

8.5 

1.1 

17  49 

81.7 

21.8 

11.1 

7  17 

102.4 

37.9 

28.9 

20  84 

106.0 

38.8 

28.2 

21  55 

98  6 

16  76 

105.4 

43.5 

80.9 

20  91 

74.7 

31.8 

36.0 

16  14 

86.6 

11.0 

4.6 

708 

47.5 

48.1 

28.3 

12  16 

35.8 

19.2 

12.7 

7  69 

36.0 

2.0 

7.2 

6  55 

49.7 

60.7 

31.3 

13  42 

47.0 

22.1 

13.0 

9  H7 

For  convenience  in  reducing  from  quarts  and  bushels  to  pounds 
and  ounces,  the  following  table  copied  from  Whitcher*  is  given. 
Occasional  tests  to  see  that  the  weights  correspond  should  never- 
theless be  made,  and,  if  possible,  weighing  rather  than  measuring 
should  be  preferred. 

WEIGHT  OF   OBAINS. 

Weight  per  ^  BuBbel.        Per  Qaart. 
lbs.     oz.  lbs.    oz. 

Corn  meal 23  8  17 

Cotton  seed  meal 25  8  19 

Shorts 11  4  0  11 

Middlings 18  0  1     2 

Ground  oats. 12  0  0  12 

Gluten  meal 26  0  1    8 

Com  and  cob  meal 22  0  16 

Cracked  com 28  0  1  12 

Whole  oats 16  0  10 

>  Bulletin  No.  4,  N.  H.  Agricultural  Bxperiment  Sution,  Nov.  1888. 
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Or  stated  in  another  way : 

pound  of  corn  meal  equals 0.7  quarts. 

"  cotton  seed   "     0.625  '' 

**  shorts            "     1.43  '' 

"  middlings      "     0.90  " 

"  oats               '*     1.33  *' 

"  gluten  meal  '*     ' 0.617  " 

"  com  and  cob''     0.73  '• 

"  cracked  com''     ....  0.57  " 

"  whole  oats    "     1.00  " 

Use  of  the  Feeding  Standards  and  General  Discussion  of 
Feeding  and  Feeding  Experiments. 

The  foregoing  tables  are  not  and  cannot  be  absolutely  exact. 
•They  are  applied  however  in  the  feeding  of  stock  in  Europe,  and 
their  use  has  proven  a  money  saving  operation ;  we  recommend 
them  on  the  principle  that  it  is  better  to  have  a  safe  general  guide 
than  no  guide  at  all.  The  analyses  of  crops  are  all  American 
analyses,  and  as  soon  as  our  experiment  stations  shall  have  deter- 
mined the  digestibility  of  our  various  fodders  with  the  various 
classes  of  live  stock,  other  co-efficients. of  digestibility  will  be  com- 
piled and  published. 

To  attain  this  end  will  require  the  combined  effort  of  several 
stations  for  a  series  of  years.  A  single  "respiration  apparatus" 
which  is  indispensible  for  settling  some  of  the  more  complicated 
feeding  problems  cian  only  be  constructed  at  a  cost  of  several 
thousand  dollars,  and  sometimes  requires  several  months  to  put  it 
in  full  working  order  for  the  carrying  out  of  a  single  experiment. 
Two  such,  at  least,  were  to  be  in  operation  this  season,  one  by 
Prof.  G.  Kiilm,  in  Mokern  Saxony,  and  one  by  Prof.  Henneberg 
in  Gottingen.  In  neither  England  or  America  is  such  an  appa- 
ratus in  existence. 

In  order  to  illustrate  the  use  of  the  foregoing  tables  let  us  sup- 
pose an  example  in  which  we  have  to  do  with  material  of  average 
composition  and  digestibility.  In  Table  1.  we  find  how  much  of 
the  digestible  constituents  of  various  kinds  are  required  daily  for 
animals  of  1000  lbs.  live  weight. 

To  determine  the  live  weight  of  animals  approximately  we  will 
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give  the  rule  used  by  Whitcher'  who,  though  not  claiming  it  to  be 
exact,  has  nevertheless  found  its  results  in  many  cases  to  compare 
well  with  the  actual  weights.  "  Ordinary  cattle  girting  5  ft.  will 
weigh  650  to  750  lbs.,  according  to  form  and  fatness ;  for  each 
additional  inch  in  girth  add  25  lbs.  up  to  6  ft.  and  for  each  inch 
after  6  ft.  add  50  lbs." 

Let  us  suppose  the  animal  in  question  to  be  a  milch  cow  weigh- 
ing 900  lbs.,  and  giving  a  good  quantity  of  milk  and  that  we  have 
corn  (maize)  stover,  field  cured,  mixed  hay,  and  clover  hay,  in  the 
barn,  and  have  purchased  as  additional  fodder,  wheat  bran  and 
cotton  seed  meal. 

Turning  to  Table  I.,  we  find  that  for  1000  lbs.  live  weight  are 
required  daily  24  ^**«  9f  <^^y  matter^  2.5  lbs.  of  proteine,  12.5  lbs. 
of  carbohydrates  (non-nitrogenous  extract  matter  and  fibre)  and 
.40  lbs.  of  fat. 

We  find  then  the  amount  of  dry  matter  required  for  a  900  Ibsi 
animal  as  follows : 

900  X  34 

1000 :  24. : :  900 :  X  =  =  21.6  or  x. 

1000 

Substituting  2.5  in  the  place  of  24,  in  the  above  equation,  we  get 
the  amount  of  proteine  required.  Thus  we  find  a  900  lbs.  animal 
to  require  21.6  lbs.  dry  matter,  2.25  lbs.  proteine,  11.25  lbs.  of  car- 
bohydrates and  .36  lbs.  of  fat  daily.  Referring  to  table  IV.  w^hich 
gives  the  amounts  of  digestibje  constituents  in  100  lbs.  of  original 
fodder  we  can  now,  by  moving  the  decimal  point  two  places  to  the 
left,  make  a  table  for  the  fodders  in  question  which  will  show  the 
amount  of  digestible  matter  in  one  pound  of  the  fodder. 


FODDIBB. 


In  1  lb.  corn  (maize)  stover. 

**    •*    mixed  hay 

"    "    clover  hay 

*'    **    wheat  bran 

*'    "   cotton  seed  meal 


Total  Dry. 
Matter. 


.7717 
.8452 
.8803 
.8772 
.9168 


DiOBSTIBLB. 


Proteine. 


.0215 
.0356 
.0690 
1175 
.8603 


Carbo- 
hydrates. 


.4030 
.4810 
.8845 
.4465 
.2183 


Fat, 


.0044 
.00t)8 
.0124 
.0265 
1171 


If  we  now  decide  to  try  11  lbs.  of  corn  (maize)  stover  in   our 
mixture  then  11  x  .7717  =  8.49,  or  in  our  11  lbs.  of  stover  by 

1  Bulletin  No.  %  New  Hampthire  Agrloaltnral  Experiment  Station,  Nov.  1888,  p.  17. 
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use  of  the  above  table  we  find  the  amount  of  drj  matter  present ; 
in  the  same  way  11.  x  .0215  =  .287  lbs.  of  proteine.  In  this  man- 
ner supposing  that  we  have  decided,  after  a  careful  scrutiny  of  the 
foregoing  table,  to  try  2  lbs.  of  mixed  hay,  6  lbs.  of  clover  hay, 
2  lbs.  of  cotton  seed  meal  and  6  lbs.  of  wheat  bran,  we  derive  the 
following : 


FODDXBS. 


11  lbs.  com  (maize)  stover 

2  "    mixed  hay 

6  "    clover  hay 

2  "    cotton  seed  meal 

6   "    wheat  bran 

In  trial  ration 

In  standard  German  ration 


Total  Dry 
Matter. 


8.49 
1.69 
5.82 
1.83 
5  26 


21  60 


DiGISTIBLS. 


Proteine. 


.237 
071 
.414 
.721 
.705 


2.148 
2.25 


Oarbo. 
hydrates. 


2.307 

.436 

2.679 


10.717 
11  25 


Fat. 


.048 
.019 
.074 
.234 
.159 


.534 


The  nutritive  ratio  of  the  German  ration  is  1:5.4.  Let  us  now 
calculate  that  of  the  trial  one !  Fat  .534  lbs.  (.584  x  2i)  =  1.385 
lbs.  carbohydrate  equivalence ;  adding  now  the  carbohydrates 
(1.335  +  10.717)  =  12.052  lbs.  the  sum  of  the  total  carbohydrate 
equivalence ;  now  (12.052  -5-  2.148)  =  5.6  or  our  nutritive  ratio  is 
thus  shown  to  be  1 : 5.6  or  practically  that  of  the  German  one. 

The  trial  ration  contains  a  little  more  dry  matter,  and  the  slight 
excess  of  fat  compensates  for  the  lesser  amount  of.  carbohydrates, 
in  short  it  is  a  close  agreement  with  the  standard  ration.  Some 
American  experimenters  seem  to  have  found  a  wider  ratio  than 
1 : 5.4  better  adapted  to  their  purpose  in  producing  milk  and  favor 
a  ratio  of  1 :  6  to  1 :  7.  A  very  wide  departure  from  the  standard 
however  will  be  at  the  expense  of  the  quality  of  the  milk  produced, 
besides  lowering  the  value  of  the  manurial  by  products. 

From  the  above  we  see  that  corn  (maize)  stover  with  a  wide 
ratio  of  1 :  19.3  may  be  so  compounded  with  concentrated  fodders 
having  a  narrow  ratio  as  to  give  the  best  possible  ration  for  pro- 
ducing milk,  fiad  the  attempt  been  made  to  substitute  in  place  of 
the  wheat  bran  (with  a  ratio  of  1 : 4.4)  and  cotton  seed  meal  (with 
a  ratio  of  1 : 1.4),  corn  (maize)  meal,  with  a  ratio  of  1 :  9.2  the 
resulting  ration  must  have  had  a  ratio  too  wide  .to  be  fed  most 
economically,  and  could  not  have  produced  the  best  quality  of  milk^ 


Digitized  by  LjOOQIC 


68  STAtE  AGRtCtTLTtJRAL  EXPBRIMENt  STAtlOK. 

One  must  of  course  use  judgment  in  selecting  the  materials  for 
this  ration,  and  so  vary  the  amount  of  the  various  materials 
selected  by  adding  more  of  a  concentrated  article  here,  or  deduct- 
ing some  of  another  with  a  wider  ratio  there,  as  the  circumstances 
of  the  case  may  demand.  A  ratio  of  1 : 1.4  is  a  very  narrow  ratio 
as  contrasted  with  1 :  19.3  which  is  termed  a  wide  ratio. 

We  have  now  seen,  then,  the  value  of  highly  nitrogenous  fodders 
in  compounding  most  of  the  ordinary  rations  for  our  live  stock. 
We  have  also  observed  in  the  table  showing  fertilizing  values  of 
fodders  the  consequently  increased  value  of  the  stable  manure  from 
stock  fed  on  rich  nitrogenous  food. 

Again,  we  have  observed  from  our  cash  account,  if  we  have  kept 
one,  or  from  our  low  bank  account,  if  we  have  been  so  fortunate  as 
to  have  one,  that  it  costs  heavily  to  buy  nitrogenous  fertilizers. 
We  have  found  out  perhaps  already  that  it  is  cheaper  to  buy  nitro- 
genous foods  and  feed  them  to  the  animal  getting  a  fair  return 
from  them  in  the  form  of  milk,  and  having  the  farm-yard  manure 
left  for  use  on  the  farm,  than  buying  nitrogen  directly  as  a  fer- 
tilizer. This  can  only  result  however  where  care  is  taken  to  save 
the  liquid  excrement,  since  its  value  far  exceeds  that  of  the  solid 
portion.  In  the  previous  pages  of  this  bulletin  we  have  already 
referred  incidentally  to  the  fact  that  a  large  number  of  leguminous 
plants,  like  peas,  beans,  lupine,  vetch,  serradella,  horse  beans,  etc., 
have  the  ability  to  take  nitrogen  from  the  free  nitrogen  of  the  air. 

In  spite  of  the  fact  that  several  other  experiments  pointing  in  the 
same  direction  have  also  been  made,  we  are  specially  indebted  to 
Prof.  Hellriegel,  of  Bernburg,  Germany,  for  having  so  satisfactorily 
settled  the  question  by  so  many  trustworthy  and  skillfully  planned 
and  executed  experiments,  that  it  has  already  been  universally 
accepted  as  an  undisputed  fact.  By  this  work  he  has  not  only 
shown  us  how  we  may,  by  growing  and  plowing  under  green  legu- 
minous crops,  wonderfully  enhance  the  fertility  of  our  soils  and 
procure  at  no  extra  expense  the  atmospheric  nitrogen  for  which 
we  must  otherwise  have  paid  16-17  cents  per  pound,  but  he  has 
also  shown  us  that  rich  nitrogenous  fodders,  the  most  costly  we 
have  been  forced  to  purchase,  may  be  grown  upon  our  own  farm 
by  the  extra  addition  of  only  potash  and  phosphoric  acid. 

If  the  purchase  of  concentrated  nitrogenous  fodder  articles  for 
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onr  stock,  as  an  indirect  fertilizer  supply  has  then  proved  profit- 
able, what  may  be  hoped  when  these  shall  come  to  be  grown  upon 
the  farm  itself  ? 

If  "green  manuring"  has  thus  become  an  object,  then  has  it 
become  doubly  desirable,  when  possible,  to  feed  the  material  first 
and  use  it  as  a  fertilizer  later. 

These  are  questions  which  mean  dollars  and  cents  and  will  not 
fail  to  attract  deserved  attention.  What  is  needed  now,  in  this 
coimectioD  is  better  data  in  relation  to  the  digtstibility  and  real 
feeding  value  of  our  farm  products,  and  their  most  profitable  com- 
pounding for  the  various  needs  of  the  farm  as  found  by  actual 
experiments,  also  a  determination  of  all  the  plants  which  can  avail 
themselves  of  the  atmospheric  nitrogen,  and  finally  a  systematic 
attempt  to  acclimate  and  introduce  as  many  of  them  as  may  be 
possible. 

For  these,  among  other  ends,  were  the  agricultural  experiment 
stations  established. 
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ITS  IMPORTANCE. 

Extract  from  Report  of  Statistician  U,  S.  Department  of  Agri- 
culture^ June^  1889. 

"  Every  State  and  Territory  reports  bees  and  more  or  less  honey, 
usually  a  hive  or  a  few  colonies  for  each  farmer  rather  than  exten- 
sive apiaries  and  extensive  production. 

In  some  locations,  as  in  portions  of  New  York,  Ohio,  Tennessee, 
and  California,  where  existing  conditions  are  particularly  favor- 
able, apiculture  is  more  prominent,  dominating  other  industries 
perhaps  in  a  neighborhood,  though  very  rarely  the  leading  branch 
of  agriculture  over  any  considerable  area. 

The  value  of  the  annual  product  of  honey  and  wax  is  not  gen- 
erally realized,  they  are  produced  more  or  less  extensively  in  every 
section  of  the  country,  and  the  aggregate  value  is  large,  much 
larger  than  that  of  other  crops  of  which  more  notice  is  usually 
taken.  It  almost  equals  the  value  of  the  rice  or  the  hop  crop, 
falls  but  little  short  of  the  buckwheat  product,  exceeds  the  value 
of  our  cane  molasses,  and  of  both  maple  syrup' and  sugar. 

It  largely  exceeds  the  aggregate  value  of  all  our  vegetable  fibers 
excepting  cotton,  and  in  1879  was  half  as  large  as  the  wine  pro- 
duct of  the  year." 
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"  The  latest  oflScial  record  of  production  by  States  is  the  returns 
of  the  national  census  for  the  year  1879.  It  made  the  honey  pro- 
duction 26,748,218  pounds  and  wax  1,106,689  pounds. 

This  office,  after  carefully  studying  all  available  data  of  local 
market  values  and  market  prices,  estimated  the  farm  value  of  the 
hoDey  at  22  cents  per  pound  and  the  wax  at  38  cents,  making  the 
aggregate  value  of  apiarian  products,  at  the  place  of  production 
8H,028,389." 

Prom  Report  on  Experiments  in  Apiculture,  U.  S.  Agricultural 
Report,  1886,  we  extract  the  following  : 

"As  the  economic  importance  of  this  industry  is  more  genel-ally 
realized,  a  wide  spread  and  growing  interest  is  manifested  in  this 
much  neglected  branch  of  rural  husbandry. 

The  lack  of  practical  knowledge  is  the  main  hindrance  now 
existing  in  the  way  of  the  very  general  adoption  of  this  pursuit 
among  agriculturists,  as  nearly  all  parts  of  the  United  States  are 
well  adapted  to  profitable  bee  keeping." 

In  1884, "  the  estimated  annual  product  (honey)  ranges  from 
*15,000,000  to  $20,000,000,  and  the  annual  product  of  wax  is 
about  $1,000,000  in  value." 

"  Not  more  than  8  or  10  per  cent,  of  those  favorably  situated  for 
the  cultivation  of  bees  are  engaged  in  the  pursuit." 

IN   RHODE   ISLAND. 

Prom  the  census  of  Rhode  Island,  1886,  page  572.  "The  honey 
bee  industry  is  deemed  worthy  of  especial  notice.  According  to 
the  returns  made  in  December,  1885,  there  were  then  in  the  State 
1,939  hives  of  bees,  valued  at  $9,944. 

These  bees  produced  that  year  for  their  proprietors  6,769  dollars 
worth  of  honey  besides  laying  in  their  own  store  of  provisions. 
In  other  words,  the  honey  bee  product  amounted  that  year  to  fifty- 
eight  per  cent,  of  the  honey  bee  property.  Some  swarms  made 
no  more  honey  than  was  required  for  their  own  sustenance  wliile 
others  made  large  quantities  and  brought  a  good  income  to  tlieir 
owners.  How  much  the  failure  in  one  case,  and  success  in  the 
other,  resulted  from  good  or  bad  management  is  an  inquiry  worthy 
of  consideration. 
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All  the  towns  in  the  State  except  New  Shoreham  and  James- 
town, kept  from  4  to  154  swarms  of  bees.  The  success  attend- 
ing this  branch  of  industry  appears  very  different  in  different 
towns.  The  profit  is  not  proportioned  to  the  number  of  swarms 
kept. 

South  Kingstown  had  154  swarms,  valued  at  |1,038  whose 
honey  product  in  money  was  $692,  that  is  66.7  per  cent,  of  the 
valuation  of  the  bees.  Warwick  had  120  swarms,  valued  at  $1,094 
that  yielded  1,286  dollars  worth  of  honey,  that  is  113  per  cent,  of 
their  valuation.  Exeter  had  119  swarms,  valued  at  $604,  that 
produced  272  dollars  worth  of  honey,  that  is  45  per  cent,  of  their 
valuation.  Scituate  had  102  swarms,  valued  at  $453,  whose  honey 
product  in  money  was  $129,  that  is  28.6  per  cent,  of  their  valua- 
tion. 

These  figures  and  facts  are  suggestive.  They  give  some  idea 
of  apiculture  in  the  four  towns  that  have  the  largest  number  of 
swarms." 

The  South  Kingstown  bee  keepers  estimated  their  swarms  at 
$6.74  a  swarm,  those  of  Warwick  at  $9.12  per  swarm  and  those 
of  Scituate  at  $4.44  per  swarm. 

"  In  conclusion  the  hope  is  expressed  that  the  Rhode  Island  Bee 
Keepers'  Association,  organized  in  1886,  will  be  revived  and  will 
enter  zealously  upon  the  work  of  producing  a  reform  in  this  branch 
of  industry." 

Though  ours  is  comparatively  a  small  State,  few  bees  are  kept, 
and  without  question,  scores  of  tons  of  nectar  yearly  go  to  waste 
that  might  be  gathered. 

While  we  have  not  the  vast  forests  of  basswood  trees  found  in 
some  states,  or  the  peculiar  clay  soil  with  its  wonderful  annual 
growth  of  white  clover  for  which  some  regions  are  famous,  and 
which  there  makes  bee  keeping  possible  as  an  exclusive  business, 
we  have  advantages  they  do  not  possess,  a  large  population  within 
easy  reach,  and  opportunity  to  inspire  confidence  in  our  product 
by  dealing  direct  with  retailer  or  consumer. 

Few  localities  here  are  without  willow,  maple,  pear,  peach,  cherry  , 
apple  and  locust  trees,  as  well  as  a  growth  of  raspberry,  sumac, 
alder,  golden  rod  and  wild  asters  or  frost  weed,  all  of  which  yield 
much  nectar.    In  some  sections  there  is 
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AN  IMPROVEMENT  IN   THE   YIELD, 

doe  to  the  planting  of  basswood  trees  in  private  grounds  and  along 
roadsides  for  shade.  Nothing  in  this  country  equals  basswood 
bloom  for  honey  projluction. 

Alsike  clover,  now  more  generally  planted  on  heavy  soil,  in  con- 
nection with  or  in  place  of  red  clover,  is  also  gradually  increasing 
our  bee  pasturage,  as  well  as  the  farmer's  crop  of  cattle  fodder. 

Bees  may  obtain  the  nectar  from  alsike  bloom,  while  they  are 
unable  to  reach  that  in  the  blossoms  of  the  first  crop  of  red  clover. 

Bnckwheat,  usually  a  profitable  crop  aside  from  honey,  may  be 
planted  to  still  increase  the  supply  of  bee  food,  though  it  does  not 
always  yield  honey. 

The  great  improvements  of  the  past  twenty  years  in  bee  hives 
and  methods  of  management,  have  opened  vast  possibilities  as  yet 
unappreciated  by  the  many. 

BEES   ABE  POOR  PROPERTY 

in  cmde  and  impractical  hives,  but  in  those  well  adapted  to  their 
purpose  give  a  good  return  for  the  time  and  money  invested. 
There  are  poor  seasons  as  well  as  good  ones,  and  he  who  weathers 
best  the  former  gets  the  best  returns  from  the  latter.  With  but  a 
few  colonies  the  difference  in  seasons  is  less  noticeable  than  where 
&  lai^e  number  are  kept. 

THE  DEGREE  OF  SKILL 

required  to  manage  a  moderate  apiary  is  not  greater  or  more 
'lifficult  to  acquire  than  that  required  for  successful  butter  making 
or  gardening.  A  large  proportion  of  the  bees  kept  in  the  State 
are  managed  on  the  **  let  alone  "  and  "  brimstone  pit "  plan ;  that 
is^  hived  in  the  old  fashioned  box  hive  if  discovered  before  the 
swarm  have  left  for  the  woods,  and  in  the  fall  a  certain  number 
are  "  taken  up,"  smothered  by  the  fumes  of  sulphur  burned  in  a 
hole  in  the  ground  for  the  sake  of  their  honey.  Some  of  the  hives 
are  made  to  take  large  boxes  in  the  top  which  receives  the  surplus. 
They  are  removed  at  the  end  of  the  season,  and  what  is  below  left 
for  the  bees  to  winter  on. 

10 
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Other  bee-keepers,  having  heard  of  the  advantages  of  modern 
hives  have  invested  in  them,  but  from  insufllcient  knowledge  have 
started  wrong. 

They  have  a  pattern  of  hive  illy  adapted  to  practical  work,  or 
have  neglected  to  prepare  them  properly ;  combs  are  built  across, 
the  frames  instead  of  in  them ;  they  cannot  be  moved,  and  as  a 
result  they  are  also  run  on  the  let  alone  plan  and  no  more  profit 
is  received  than  by  the  box  hive  bee-keeper. 

A  few  have  studied  the  business  more,  and  take  the  required 
time.     They  have 

PRACTICAL   HIVES  EASILY   OPENED, 

in  which  the  combs  are  straight  and  even,  allowing  of  quick  exam- 
ination with  little  disturbance  of  the  bees. 

They  unite  weak  colonies  in  the  fall,  feed  them  if  in  want  of 
winter  stores,  and  in  winter  give  protection  from  wind  and  pre- 
vent loss  of  heat  by  an  outer  case  with  packing,  or  by  comfortable 
quarters  in  the  cellar. 

Extra  stores  are  supplied  in  spring,  and,  if  needed,  a  more  pro- 
lific queen ;  and  by  various  means  extensive  breeding  induced  to 
get  a  large  army  of  gatherers  and  comb  builders  before  the  hone\' 
harvest. 

If  no  more  swarms  are  wanted,  breeding  is  discouraged  during 
the  honey  flow,  and  swarming  is  prevented  by  one  of  several 
methods ;  and  the  large  army  of  workers  use  up  their  short  lives 
in  storing  honey  instead  of  rearing  bees.  The  crop  removed,  a 
young  queen  given  in  place  of  the  one  whose  best  powers  are  used, 
the  remaining  bees  are  allowed  honey  enough  for  winter,  and  raise 
enough  young  to  keep  up  their  strength  until  spring.  This  is  fol- 
lowed year  after  year,  whether  the  season  be  good  or  poor,  so  when 
the  harvests  come  a  good  crop  is  insured.  On  the  other  plan ,  a 
good  part  die  each  winter,  and  generally  many  are  weak  in  the 
spring,  which  is  often  due  to  old  or  uuprolific  queens. 

The  season  of  1885  was  a  very  good  one.  Colonies  (old 
swarms)  gave,  under 
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MODERN  MANAGEMENT, 

from  50  to  76  lbs.  honey  each  in  a  number  of  places  in  the  State. 
Had  all  the  hives  of  bees  reported  in  the  census  been  so  managed 
that  season  they  would  have  been  valued  higher,  and  the  product 
instead  of  62  per  cent,  would  have  been  100  or  150  per  cent,  at 
the  least  estimate,  or  more  than  double  the  amount  received ;  while 
the  winter  losses,  often  occurring  after  a  good  season,  from  the 
many  small  swarms  that  are  unable  to  live  even  with  plenty  of 
honey,  would  have  been  comparatively  small. 

Probably  the  knowledge  most  lacked  by  many  old  fashioned  bee- 
keepers, and  which  most  hinders  success  is,  how  to  bridge  over 
poor  seasons,  or  to  feed  when  there  is  danger  of  bees  starving,  how 
to  keep  all  colonies  supplied  with  a  good  queen,  and  to  produce  the 
crop  in  the  neat  and  attractive  shape  now  demanded  by  both  dealer 
and  consumer.     The  reasons 

WHY  80   FEW  BEES   ARE   KEPT 

probably  are,  the  fear  of  stings  and  the  prejudice  against  bees  by 
neighbors  unacquainted  with  their  habits,  the  erroneous  views  held 
by  some  fruit  growers  as  to  the  injury  done  by  bees  to  fruit,  and  a 
lack  of  knowledge  of  the  great  good  done  by  bees  in  fertilizing  the 
blossoms  of  orchard  and  garden  crops  while  collecting  honey. 
We  do  not  hesitate  to  claim  that 

THE  HONEY  AND  WAX  CROP  IS  NOT  THE  MOST  VALUABLE  RESULT 

of  bee-keeping,  but  that  the  principal  value  of  bees  to  man  is  their 
work  of  carrying  pollen  from  flower  to  flower. 

That  they  do  this  is  generally  overlooked  or  the  fact  when  known 
is  undervalued. 

Naturalists  tell  us  that  honey  is  nature's  bait  by  which  bees  are 
induced  to  take  and  distribute  the  fertilizing  material.  While 
pollen  is  distributed  among  certain  blossoms  by  both  insects  and 
the  wind,  others  are  so  shaped  as  to  be  wholly  dependent  upon  the 
visits  of  bees. 

"  The  bee  takes  to  give,  honey  but  a  fraction  of  her  labors.  Man 
has  timely  help  that  he  knows  not  of.'* 
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"INSECTS   AND   PLANT  PERTIUZATION." 

(Introduction  by  the  Editor  of  the  "American  Agriculturist" 
to  six  articles  on  the  above  subject,  which  commenced  in  that  pub- 
lication, May,  1866.) 

"  The  part  played  by  insects  in  the  fertilization  of  flowers,  i.  e. 
in  the  carrying  of  the  pollen  or  fertilizing  dust  from  the  anther 
which  produces  it  to  the  stigma  or  that  part  of  the  pistil  designed 
to  receive  it,  is  a  subject  now  receiving  much  attention  at  the 
hands  of  naturalists. 

It  not  only  affords  an  interesting  study  to  the  curious  observer, 
but  the  fact  itself  is  of  importance  to  the  cultivator,  as  some  of 
our  products  depend  upon  the  aid  of  insects  for  their  perfection, 
and  probably  the  fruilfulnesa  of  many  of  them  is  largely  influenced 
by  the  abundance  or  scarcity  of  bees  and  other  honey  and  pollen 
seekers.  Prof.  Gray  of  Harvard  University,  the  distinguished 
botanist,  has  consented  to  give  us,  in  a  series  of  articles,  his  obser- 
vation upon  the  relation  of  insects  to  plants." 

We  quote  from  Prof.  Gray's  articles  as  follows : 

"  This  sweet  matter  which  flowers  so  generously  produce  is,  so 
far  as  we  know,  of  no  direct  use  to  the  plant.  That  insects,  in 
visiting  flowers  for  honey,  accidentally  or  incidentally  aid  in  fer- 
tilization, by  carrying  pollen  from  anther  to  stigma,  is  familiarly 
understood." 

"  We  cannot  resist  the  conclusion  that  the  aid  of  insects  is,  so 
to  say,  counted  upon,  that  the  blossoms  are  furnished  with  honey 
in  order  that  they  may  attract  insects." 

"  Why  should  insects  be  called  in  to  do  that  which,  by  a  little 
different  arrangement,  would  be  done  by  the  flower  itself  ? 

"The  key  to  the  solution  of  the  riddle  he  (Charles  Darwin) 
found  in  the  principle,  recognized  by  breeders,  that  close  breeding 
tended  to  sterilty  and  debility,  while  cross  breeding  among  differ- 
ent individuals  of  the  same  species  avoids  this  tendency." 

"A  bee  cannot  take  the  honey  from  an  Iris  flower  without  carry- 
ing off  on  its  rough  head  some  pollen  from  the  anthers  it  must  nib 
against.  It  cannot  well  take  the  honey  from  the  next  flower  of  the 
sort  it  flies  to  without  depositing  some  of  this  pollen  on  the  stigma 
as  it  seeks  its  feeding  place."     Speaking  of  orchids,  he  says :    "  To 
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cross  the  flower  of  the  species  is  plainly  an  object  of  the  whole 
contrivance,  and  an  admirable  contrivance  it  is,  by  which  winged 
insects  are  solicited  to  do  the  work  for  sedentary  flowers. 

"Most  of  our  common,  brightly  colored  blossoms  and  many  that 
are  not  at  all  showy,  plainly  reveal  on  inspection  their  adaptation 
to  cross  fertilization  by  the  aid  of  insects." 

"We  need  not  multiply  examples.  Every  garden  and  every 
field  offers  equally  good  examples — lessons  which  anybody  may 
read  and  understand  if  he  will  only  open  his  eyes." 

"Are  all  flowers  then,  it  may  be  asked,  aided  by  insects  in  the 
essential  business  of  forming  seeds  ?  By  no  means.  In  many 
cases  the  transport  of  pollen  is  left  to  the  winds.  Such  flowers 
produce  no  honey,  nor  anything  attractive  to  insects,  and  such 
flowers,  we  may  add,  have  no  showy  corolla.  So  we  may  Conclude 
that  corollas,  or  bright  colors  in  any  part  ot  the  blossom,  and  also 
fragrance,  are  given  to  plants  in  order  that  they  may  attract  insects 
and  be  aided  by  them;  an  aid  which  Inany  of  them  are  absolutely 
dependent  on." 
"  Pines,  spruces  and  the  like,  are  left  to  the  wind  to  fertilize." 
"Grasses  and  grains  also  depend  upon  the  wind  and  have 
accordingly  a  vast  excess  of  pollen." 

"No  plant  is  known  in  which  at  least  an  occasional  cross  breed- 
ing is  not  provided  for."  .  .  "  The  pollen  is  powerless  or  nearly 
so,  upon  the  stigma  of  the  same  flower,  but  is  efficient  upon  the 
stigma  of  neighboring  flowers  ;  and  that  breeding  in  and  in,  which 
seemed  unavoidable  from  the  structure  of  the  blossom,  is  here  pre- 
vented only  by  the  differentiation  of  the  pollen  and  stigma." 

The  following  is  from  Silliman's  Journal,  1862 :  "  We  all  know 
bow  essential  plants,  and  especially  their  flowers,  are  to  the  exist- 
ence of  the  multitudinous  swarms  and  tribes  of  insects,  but  it  is 
hardly  understood  that  the  benefit  is  reciprocal — that  in  the  long 
run,  insects  are  also  essential  to  the  continued  existence  of  many, 
if  not  of  most  species." — Prof.  Asa  Gray. 

"  In  by  far  the  greater  number  of  flowering  plants  we  find  both 
the  male  and  female  element  in  the  same  flower,  or,  in  other  words, 
such  plants  are  hermaphrodites.  One  would  naturally  suppose 
that  there  could  be  but  one  object  in  thus  placing  the  sexual  ele- 
ments in  such  immediate  juxtaposition,  namely,  that  each  pistil 
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might  be  fertilized  by  its  own  pollen  or  male  element.  Late 
researches  have,  however,  made  it  evident  that  often  among  plants, 
the  nuptials  cannot  be  celebrated  without  the  intervention  of  a 
third  party,  to  act  as  marriage  priest ;  and  that  the  oflSce  of  this 
third  party  is  to  unite  the  representatives  of  different  households. 
To  be  specific,  seed  capsules  are  most  productive  when  their  ovules 
are  fertilized  by  pollen  from  another  plant  or  flower  of  the  same 
plant.  Breeding  in  and  in  can  by  absolute  experiment,  be  proven 
to  produce  a  degenerate  offspring  in  the  vegetable  kingdom  no  less 
than  in  the  human  race.  Now  the  marriage  priests  who  officiate 
are  insects  in  search  of  lioney,  the  winds,  or  anything  which  by 
accident  or  design  may  carry  the  pollen  from  one  flower  to  an- 
other.— /.  F.  Rothbeck,  Americcm  Naturalist^  1868. 

"  Mr.  Charles  Darwin  and  other  botanists  have  proved  beyond  a 
doubt  that  some  flowers,  in  which  the  pollen  may  easily  gain  access 
to  the  stigma  of  the  same  flower,  are  sterile  unless  fertilized  by 
pollen  borne  from  other  flowers,  while  many  are  much  more  pro- 
ductive by  a  cross  fertilization. 

^'  Bees  are  willing  agents  here,  as  in  other  instances,  alighting 
first  on  the  stigma  of  [he  oldest  flowers,  which  are  farthest  down 
the  stem,  and  then  passing  up  to  others  which  are  younger.  Be- 
sides collecting  nectar  at  the  bottom  of  the  flower,  they  collect  the 
pollen  by  scraping  the  style  upon  each  side  with  their  legs,  and 
when  calling  at  the  next  flower,  first  strike  the  exposed  stigma, 
leaving  a  few  little  morsels  as  tribute  for  the  bountiful  supply." — 
W.  J.  Bealy  on  "Agency  of  Insects  in  Fertilizing'  PlantSy^  Amer- 
can  Naturalist^  1868. 

"THE  GREAT  IMPROVEMENT  OP  THE  STRAWBERRY 

has  been  brought  about  by  cross  fertilization  and  selection  of  the 
best  of  each  kind.  Nature  apparently  is  not  willing  to  develop  a 
luscious  receptacle  or  berry  unless  she  in  turn  can  use  it  as  a  rest- 
ing place  for  seeds.'* — Minnesota  Experiment  Station  Bulletin,. 

"Orchards  in  which  bee  hives  are  placed  bear  heavier  crops  than 
those  not  thus  favored.  Bees  are  in  Europe  profitably  introduced 
into  peach  houses  in  order  to  effect  the  polination  of  the  flowers." 
— Packard^ s  Entomology  for  Beginners. 

At  one  time,  we  are  informed,  a  person  living  in  Pawtucket 
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attempted  to  grow  strawberries  under  glass.  He  raised  plenty  of 
vines  and  blossoms  but  they  produced  no  fruit.  Some  one  who 
knew  told  him  why,  and  when  bees  were  procured  the  blossoms 
matured  and  produced  fruit. 

It  is  said  that  if  strawberry  blossoms  are  covered  by  fine  muslin 
they  drop  off  instead  of  maturing,  but  if  fertilized  artificially  by 
hand  they  matnre.  Some  of  the  best  bearing  varieties  of  straw- 
berries only  produce  female  blossoms  or  pistils,  the  Crescent  Seed- 
ling being  an  example,  therefore  growers  of  this  fruit  have  one  row 
in  eyery  seven  of  a  kind  having  an  abundance  of  pollen,  and  that 
blossoms  at  the  same  time. 

WHEN   RED   CLOVER  WAS   FIRST  BROUGHT  INTO  AUSTRALIA, 

although  fine  crops  were  raised,  with  plenty  of  blossoms,  no  seed 
could  be  secured.  At  last  some  one  sent  to  England  for  "bumble" 
bees. 

They  were  procured  in  winter,  while  dormant,  by  Mr.  Abbott,  a 
prominent  English  bee-keeper;  were  sent  in  that  condition  and 
successfully  introduced.  As  soon  as  they  became  plenty  there  was 
no  further  trouble  in  securing  a  full  crop  of  seed. 

Honey  bees  work  on  second  crop  in  this  country  at  times. 

Prof.  Lucas,  a  celebrated  pomologist  in  Germany,  says :  "  A 
careful  and  observant  bee-keeper  at  Potsdam  writes  to  me  that  his 
irees  yield  decidedly  larger  crops  since  he  has  eslablished  an 
apiary  in  his  orchard,  and  the  annual  product  is  now  more  certain 
and  regular  than  before^  though  his  trees  had  always  received  due 
attention." — American  Bee  Journal, 

Frank  Cheshire  says  that  in  each  apple  matured  five  fertiliza- 
tions have  been  necessary.  If  none  are  effected,  the  calyx  which 
forms  the  flesh  of  the  fruit,  instead  of  swelling,  dies  and  soon 
drops.  If  some  parts  are  fertilized  those  parts  only  develop,  mak- 
ing a  deformed  fruit,  and  it  rarely  hangs  long  enough  to  ripen, 
becomes  a  windfall ;  also  that  gooseberries  are  absolutely  depend- 
ent upon  insects  for  fertilization,  and  the  failure  of  this  crop  is  not 
so  uniformly  the  result  of  frost  as  some  suppose,  but  from  cold 
weather  at  the  critical  time,  preventing  the  visits  of  bees.  He 
believes  the  present  development  of  the  perfume,  nectar  secretion. 
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size,  and   beanty  of  flowers   are  the   results   of   repeated   insect 
selection. 

IMMEDIATE   EFFECTS   OP   CROSS   FERTILIZATION   ON   THE   FRUIT. 

Not  only  do  the  highest  authorities  claim  that  insects  are  of  the 
utmost  importance  for  the  fertilization  of  many  fruits,  seeds  and 
vegetables,  but  that  the  fruit  is  in  many  cases  immediately  affected 
favorably  or  unfavorably  according  to  the  source  of  the  pollen, 
thus  guiding  whatever  feeds  upon  the  fruit  to  select  that  having 
the  seed  best  fitted  for  propagation. 

"  Among  strawberry  growers  it  is  widely  believed  that  the  ber- 
ries of  pistillate  varieties  will  vary  in  character  according  to  the 
staminate  variety  which  furnishes  the  pollen.  As  many  of  the 
best  varieties  of  strawberries  are  pistillate  and  require  to  be  fertil- 
ized by  some  perfect  flowered  variety,  it  becomes  important  to 
know  with  certainty  whether  such  an  influence  exists  or  not." — 
A.  A,  Crague^  U.  S.  Agricultural  Report, 

Charles  Darwin,  Dr.  Gray,  D.  M.  Ferry  and  others  admit  the 
possibilitj^of  this.  Others  believe  that  the  more  plenty  the  pollen 
the  greater  this  influence. 

"  I  have  always  thought  that  the  more  abundant  the  pollen  and 
consequently  more  perfect  pollinization  afforded  by  some  varieties, 
had  as  much  to  do  with  the  result  as  any  true  effect  of  the  cross 
fertilization. — F.  S.  Earle,  U.  S.  Agricultural  Report. 

*'  We  know  it  is  claimed  by  some  that  peas  and  beans  are  self 
fertilized  but  we  have  learned  that  they  are  not  always  so,  to  our 
cost. 

"  A  shower  of  rain  washes  away  the  pollen  and  our  apple  crop 
fails  in  consequence.  The  young  fruit  does  not  swell  but  shrinks 
and  falls."  .  .  .  "  It  is  believed  that  the  pollen  affects  the 
tissues  of  the  fruit  itself."  ..."  Where  then  shall  we  linait 
the  action  of  the  fertilizing  element  of  the  pollen  ?  I  am  inclined 
to  believe  that  it  really  has  no  limit,  but  that  it  is  capable  of  ex- 
tending through  the  whole  plant. — D.  M,  Ferry^  Detroit^  Mich.^ 
U,  8.  Agricultural  Report. 

As  Cheshire  expresses  it,  bees  are  not  only  florists  but  fruit 
producers,  and  the  nectar  and  pollen  is  simply  the  fee  paid  for  the 
professional  service  of  the  little  inoculator. 
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Bumble  bees,  wasps,  butterflies  and  many  other  insects  by  day, 
as  well  as  moths  and  the  various  insects  of  the  night,  do  much  of 
this  work.  They,  however,  must  take  their  chances  of  surviving 
winter's  cold  or  summer's  wet,  or  drouth  with  its  scarcity,  and 
may  be  terribly  thinned  out  in  consequence. 

Honey  bees,  which  are  doubly  man's  friend,  may  by  him  be  fed 
and  protected  as  well  as  bred  in  any  quantity  and  taken  wherever 
they  may  be  needed. 

They  seem  to  be  best  suited  to  the  flowers  of  our  most  important 
crops  needing  insect  help. 

"  In  Herman  Miiller's  celebrated  work  (German)  "  The  Fertili- 
zation of  Flowers  by  Insects,"  there  is  a  full  description  of  338 
species  of  plants  that  are  proved,  by  careful  observation  of  many 
years,  to  be  visited  and  fertilized  by  insects.  This  is  about  one- 
fifth  of  all  the  plants  flowering  in  the  open  country  in  Germany. 
The  honey  bee  alone  visits  194  species,  being  half  the  number  of 
plants  examined." — British  Bee  Journal. 

DO   BEES  INJUBB   FBC7IT  ? 

Prof.  Riley,  speaking  of  the  many  insects  injurious  to  vegetation 
and  the  few  that  are  beneficial,  says, "  The  ability  to  distinguish 
between  friend  and  foe  is  of  the  first  importance  in  coping  with 
the  latter,  for  it  is  a  notorious  fact  that  the  farmer  often  does  more 
harm  than  good  by  destroying  the  former,  in  his  blind  efi^orts  to 
save  his  crops." — "  General  Truths  in  applied  Entomology ^^  U.  S. 
Agricultural  Report,  1884- 

He  says  in  a  later  Report,  1885,  "  Apiculture  as  an  important 
branch  of  economic  entomology,  deserves  attention,  and  there  are 
some  questions  which  this  department  can,  perhaps,  better  con- 
sider than  private  individuals  or  associations.  Mr.  Nelson  W. 
McLain  was,  therefore,  appointed  as  special  apicultural  agent  of 
the  division,"  June  1st,  1885. 

One  of  the  various  subjects  given  for  investigation  was,  "  To 
obtain  incontestible  results  by  intelligent  experiment  or  scientific 
methods,  as  to  the  capacity  of  bees  under  exceptional  circum- 
stances to  injure  fruit,  t.  e,  to  set  at  rest  the  ever  discussed  ques- 
tion of  bees  vs.  fruit,"    As  to  results  of  these  investigations  he 

says,  "The  experiments  show  conclusively  that  bees  do  not  injure 
11 
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fruit  at  first  hand,  and  this  fact  is  in  keeping  with  the  structure  of 
the  mandibles  as  compared  with  those  of  wasps  which  are  gener- 
ally charged  with  the  real  injury." — C.  N.  Riley  in  Report  of  the 
Entomoloffistj  U.  S.  Agricultural  Report,  J886,  pap^e  211^  21Z. 

Hives  of  bees  were  confined  to  a  bee  proof  building,  made  so  by 
enclosing  its  open  sides  with  wire  cloth.  Plates  of  grapes,  peaches, 
pears  and  plums,  varying  from  green  to  dead  ripe,  were  placed  on 
shelTcs  in  this  enclosure.  The  bees  were  then  deprived  of  stores 
and  left  with  the  exposed  fruit  as  their  only  relief  from  hunger, 
thirst  and  starvation.  We  extract  the  following  from  Prof.  Mc- 
Lain's  Report,  387, 1885. 

"They  daily  visited  the  fruit  in  great  numbers,  and  labored  dili- 
gently to  improve  the  only  remaining  source  of  subsistence.  They 
inspected  and  took  what  advantage  they  could  of  every  opening  at 
the  stem  or  crack  in  the  epidermis  or  puncture  made  by  insects 
which  deposit  their  eggs  in  the  skin  of  grapes.  They  regarded 
the  epidermis  of  the  peaches,  pears,  plums  and  other  fruits  having 
a  thick  covering  simply  as  subjects  for  inquiry  and  investigation, 
and  not  objects  for  attack.  If  the  skin  be  broken  or  removed, 
they  will,  in  case  of  need,  lap  and  suck  the  juices  exposed.  The 
same  was  also  true  of  the  grapes,  if  the  skin  was  broken  by 
violence  or  burst  on  account  of  the  fruit  becoming  over- ripe;  the 
bees  lapped  and  sucked  the  juices  from  the  exposed  parts  of  grapes 
and  stored  it  in  cells  for  food.  They  made  no  attempt  to  grasp 
the  cuticle  of  grapes  with  their  mandibles  or  with  their  claws.  If 
the  grapes  were  cut  open  or  burst  from  over-ripeness  the  bees 
would  lap  and  suck  the  juices  from  the  exposed  segments  of  the 
grape  until  they  came  to  the  film  separating  the  exposed  and 
broken  segments  from  the  unbroken  segments.  Through  and  be- 
yond the  film  separating  the  segments  they  appear  to  be  unable  to 
penetrate.  I  removed  the  outer  skin  from  many  grapes  of  differ- 
ent kinds  taking  care  not  to  rupture  the  film  surrounding  the  pulp. 
When  these  were  exposed  to  the  bees  they  continued  to  lap  and 
suck  the  juices  from  the  outer  film  until  it  was  dry  and  smooth 
as  was  the  film  between  broken  and  unbroken  segments.  They 
showed  no  dispositioa  to  use  their  jaws  or  claws,  and  the  outer 
film  as  well  as  the  film  between  broken  segments  remained  whole 
until  the  pulp  decayed  and  dried  up." 
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"  After  continuing  the  test  for  thirty  days  we  sent  to  Michigan 
for  varieties  not  obtainable  here,"  another  colony  of  Italian  bees 
were  added  to  the  rest  and  twenty  varieties  of  grapes  again  ex- 
posed upon  plates  and  suspended  from  the  rafters.  **  The  condi- 
tions naturally  prevalent  during  a  severe  and  protracted  drought 
were  again  produced  and  the  test  again  continued  for  twenty-five 
days."  '*  The  bees  showed  no  more  capacity  or  disposition  to  offer 
violence  to  one  variety  of  grapes  than  another.  No  more  atten- 
tion was  given  the  thin  skinned  varieties  than  the  thick  skinned. 
As  long  as  the  skin  remained  whole  they  did  not  harm  the  grapes. 
When  the  skins  were  broken  by  violence,  such  as  by  cutting  or 
squeezing,  the  juices  exposed  were  appropriated. 

The  extent  of  damage  the  bees  could  do  to  grapes  burst  from 
over-ripeness,  depended  on  the  extent  of  the  rupture  in  the  film 
surrounding  tlie  pulp.  A  wide  rupture  may  be  made  in  the  epider- 
mis, or  it  may  be  removed  and  if  the  film  is  unbroken  the  pulp 
remains  whole.  The  film  seldom  bursts  until  the  grape  is  about 
to  decay,  or  has.  begun  to  decay  and  then  the  grape  is  of  little 
value." 

Page  338.  "  Many  erroneously  suppose  that  bees  sting  the 
grapes.  Bees  never  sting  except  in  self-defence  or  in  defence  of 
their  homes  from  real  or  imaginary  danger."     \ 

"  The  evidence  then  shows  that  bees  do  not  injure  perfect  fruit. 
We  have  observed  that  they  give  no  attention  to  the  puncture  and 
blight  caused  by  the  ovipositing  of  other  insects,  until  after  the 
larva  is  hatched  and  decay  has  set  in,  and  then  only  in  cases  of 
extremity. 

The  circumstances  under  which  bees  appear  to  be  able  to  injure 
grapes  are  very  exceptional.  That  they  will  not  molest  or  even 
visit  grapes  when  it  is  possible  to  secure  forage  elsewhere  is  cer- 
tain. It  also  appears  certain  that  they  never  attempt  violence  to 
the  akin  of  grapes.  The  capacity  of  bees  to  injure  over  ripe  grapes 
is  limited  by  the  extent  to  which  the  juice  and  pulp  are  exposed 
by  the  bursting  of  the  film.  If  the  film  is  only  slightly  burst  the 
bees  can  do  but  little  injury.  If  the  progress  of  decay  has  caused 
a  wide  rupture  in  the  film  the  bees  more  readily  appropriate  the 
juice." 

**  Mr.  Richard  Rees,  a  florist  and  horticulturist  of  many  years 
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experience  in  the  eastern  and  western  States,  informs  me  that  he 
has  very  carefully  observed  the  effect  of  bees  upon  flowers  and 
fruits  in  the  orchard,  garden  and  greenhouse.  He  regards  their 
presence  as  wholly  desirable  and  altogether  beneficial.  During  a 
term  of  four  years  he  had  charge  of  a  large  conservatory  and  gar- 
den in  this  city.  At  times  he  had  as  many  as  fourteen  different 
varieties  of  exotic  grapes  in  bearing  in  the  conservatory,  and  from 
two  to  three  tons  of  ripe  grapes  hanging  on  the  vines  at  once.  A 
large  apiary  was  located  near  by,  and  late  in  the  fall  and  early  in 
the  spring  the  flowers  and  fruits  in  the  conservatory  were  visited 
by  the  bees  in  great  numbers.  The  grapes  were  unmolested  and 
the  bees  aided  in  fertilizing  the  flowers. 

He  says  that  he  has  had  large  experience  in  grape  growing  in 
vineyards  and  that  he  has  never  known  any  damage  or  loss  from 
bees,  and  that  when  grapes  are  burst  from  over-ripeness,  or  de- 
cayed and  blighted  by  the  hatching  of  insect  larvae,  to  such  an 
extent  that  bees  can  appropriate  their  juices,  they  are  of  little,  if 
any  value.  He  has  never  kept  any  bee's,  but  he  regards  them  as 
being  of  great  service  to  floriculturists  and  horticulturists  on  ac- 
count of  the  service  rendered  in  fertilizing  blossoms. — Prof.  Mc- 
LaMs  Report^  page  339. 

To  the  foregoing  from  the  U.  S.  Agricultural  Reports  we  add 
the  following  from  eminent  authorities : 

"  Apiphobia. — The  people  of  Wenham  have  voted,  that  no  bees 
shall  be  kept  in  town the  vote  being  directed  against  an  ex- 
tensive bee  keeper  whose  stock  has  been  troublesome.  Some  say 
the  action  of  the  town  is  of  doubtful  constitutionality."*-^Bo*/on 
Journal,  1868. 

"The  good  people  of  Wenham  have  judged  that  bee  keeping 
and  fruit  raising  are  incompatible,  and  that  bees  are  a  nuisance ! ! 
We  also  notice  that  the  bee  keeper  *  whose  stock  has  been  trouble- 
some,' advertises  in  the  Salem  Gazette,  *  his  farm  for  sale,  consist- 
ing of  three-quarters  of  an  acre  of  tillage  land  containing  fromi 
seventy-five  to  one  hundred  pear  trees,  beside. apple  trees.  The 
pear  trees,  1867,  bore  thirty  bushels  of  choice  standard  fruit.' " 

*  Bees  are  now  quite  ezteneively  kept  in  Wenbam. 
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"  Have  we  gone  back  to  the  days  of  belief  in  witches  and  witch- 
craft?' 

^'This  disease,  apipbobia  as  many  call  it,  has  affected  mankind 
before.  Among  some  of  its  attending  symptoms  are  intense  big- 
otry, (sometimes  leading  to  much  persecution)  and  an  unreasoning 
credulity  so  that  all  sorts  of  horrible  stories  regarding  these  ento- 
mological monsters  are  eagerly  believed.  A  little  knowledge  of 
Natural  History  is  really  the  only  antidote  yet  discovered  against 
this  fell  disease." — Prof.  A.  S.  Packard,  Entomologist  {now  of 
Brown  UniversUt/)  in  American  Naturalist^  1869. 

"are  bees  injurious  to  fruit?" 

"  All  the  evidence  given  by  botanists  and  zoologists  who  have 
specially  studied  the  subject  shows  that  bees  improve  the  quality 
and  tend  to  increase  the  quantity  of  fruit.  They  aid  the  fertiliza- 
tion of  flowers  and  thus  render  the  production  of  sound  and  well 
developed  fruit  more  sure.  Many  botanists  think  if  it  were  not 
for  bees  and  other  insects,  many  plants  would  not  fruit  at  all. 
What  is  the  use  of  honey  ?  The  best  observers  will  tell  you  it  is 
secreted  by  the  plant  for  the  very  purpose  of  attracting  bees  to  the 
flowers  or  fruit.  If  all  the  bees  were  to  be  destroyed,  I  for  one,  if 
a  farmer,  would  prefer  to  go  into  some  other  business. 

Farmers  know  too  well  the  injury  various  insects  do ;  it  is  more 
diflScuIt  to  determine  the  good  done  by  hosts  of  beneficial  insects. 
I  believe  every  intelligent  bee  keeper  and  naturalist  will  assent  to 
the  truth  of  the  above  remarks.'' — Prof.  Packard  in  "  American 
Naiuralisl,''  1869. 

Bees  vs.  Fruit. — It  is  high  time,  we  may  add,  that  the  Pea- 
body  Academy  of  Science  were  in  full  operation  in  Essex  county 
when  one  of  its  towns  vote  to  abate  the  nuisance  of  bees,  on  the 
ground  that  they  are  injurious  to  fruit." 

"  As  to  the  nectar  of  the  red  clover  being  out  of  reach  of  the 
boney  bee,  it  may  be  asked  whether  this  be  the  case  with  the  sec- 
ond crop,  in  which  the  flowers  are  generally  rather  smaller.  The 
much  better  seed  of  the  second  crop  is  thought  to  be  owing  to  the 
greater  abundance  of  bumble  bees  in  the  latter  part  of  summer." 
--Prof.  Gray  J  in  "  American  Naturalistj^^  1869,  page  160. 

The  Professor  of  Botany,  Brown  University,  W,  W.  Bailey,  says 
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he  "  has  no  doubt  of  the  great  value  of  bees  in  the  fertilization  of 
fruit  and  other  crops." 

That  bees  work  on  over-ripe  or  bruised  peaches,  pears,  raspber- 
ries and  grapes  when  no  honey  can  be  found  is  admitted.  Where 
such  fruit  is  of  value,  can  be  saved  and  dried  or  canned,  there 
might  be  some  loss  if  left  exposed  where  there  are  large  numbers 
of  both  wasps  and  bees  near.  The  housewife  saves  apples  from 
further  decay  for  a  time,  by  cutting  out  the  soft  spots ;  may  not 
bees  do  the  same  in  some  cases  by  removing  the  free  juice  from 
the  soft  and  bruised  parts  of  the  fruit  ? 

It  is  noticeable  that  peaches  and  other  fruits  decay  most  in  wet 
seasons  and  these  seasons  are  usually  the  ones  when  most  com- 
plaints are  made  against  bees.  Prof.  McLain  found  that  grapes 
hung  in  a  hive  of  starving  bees  kept  longer  than  those  left  on  the 
vines. — Page  338,  Agricultural  Report,  1885. 

Fruit  juice  is  a  source  of  disease  to  bees  and  if  secured  in  any 
quantity  is  liable  to  cause  the  loss  of  the  colony  in  winter.  It  is 
for  the  interest  of  all  bee  keepers  to  exclude  such  stores  from  the 
hives. 

THE  TESTIMONIES  OP  A  FEW  PRACTICAL  GROWERS  IN  OUR  STATE 

might  be  of  use  here. 

Mr.  James  A.  Budlong,  of  Cranston,  has  grown  cucumbers  as  a 
specialty  for  40  years,  and  is  of  the  firm  of  James  A.  Budlong  & 
Son,  the  largest  market  gardeners  in  the  State,  if  not  in  New  Eng- 
land, especially  as  growers  of  cucumbers  and  pickle  stock.  He 
says,  he  would  as  soon  try  to  raise  a  crop  of  cucumbers  without 
water  and  manure,  as  without  bees,  in  a  closed  greenhouse.  With- 
out them  there  would  be  no  crop,  they  all  run  to  vines  and  the 
blossoms  and  small  cucumbers  drop  off.  With  open  windows  he 
would  expect  part  of  a  crop.  He  always  places  hives  of  bees  in 
the  greenhouses  when  the  vines  blossom.  Furthermore  he  says^ 
for  out  door  crops,  such  as  cucumbers,  squashes,  pumpkins,  &c.^ 
he  considers  bees  necessary  though  the  wind  does  some  of  the 
work.     A  large  apiary  near  by  would  not  be  unwelcome. 

The  greenhouse  and  garden  products  of  Dexter  Asylum,  Provi 
dence,  are  probably  next  in  extent  to  that  of  the  Budlong  Farm 
Mr.  F.  B.  Emmons,  the  one  in  charge  of  this  work,  says  he  ^vroiilii 
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get  no  cucumbers  in  greenhouses  without  bees.  He  thinks  they 
are  also  of  use  in  raising  early  melons.  He  has  noticed  that 
melons  under  hotbeds  drop  off  until  glass  is  removed  or  raised, 
alse  that  squashes  yield  better  since  bees  have  been  plenty  about 
there.  In  his  opinion  they  do  not  hurt  fruit  that  is  good  for  any- 
thing, though  at  times  they  work  on  pears,  peaches,  Ac,  that  are 
soft.  He  believes  wasps  cut  the  fruit.  He  has  noticed  after  very 
hard  winters  that  there  is  hardly  a  bumble  bee  to  be  seen  though 
sc??eral  years  later  they  will  be  plenty.  Thinks  if  bees  were  more 
plenty  through  the  State  the  farmers  would  be  gainers.  On  a 
stand  built  in  a  small  walled  in  garden  patch  were  several  hives  of 
bees  that  had  been  of  service  in  the  greenhouses  early  in  the  spring. 

Isaac  Hazard  A  Son,  South  St.,  Providence,  raise  cucumbers 
under  glass  to  quite  an  extent,  and  inform  us  that  they  find  it 
necessary  to  have  a  hive  of  bees  where  they  can  visit  blossoms  in 
order  to  get  a  paying  crop. 

Mr.  N.  D.  Pearce,  of  Norwood,  is  probably  the  largest  grower  of 
peaches  in  the  State.  He  marketed  500  baskets  of  peaches  the 
past  season  and  would  have  sold  2,000  if  the  wet  season  had  not 
sjK)iled  most  of  the  crop.  He  does  not  consider  bees  his  enemies 
thongh  they  often  work  on  peaches  unfit  for  market.  As  to  their 
importance  in  fertilizing  the  peach  bloom  or  insuring  a  crop  he 
eould  not  give  any  decided  opinion  from  observation. 

Mr.  P.  H.  Perry,  the  Providence  preserver  of  fruits  in  glass,  and 
who  also  grows  and  exhibits  grapes,  said  his  grapes  at  one  time 
were  cracked  and  covered  with  bees  who  were  sucking  the  juice 
and  he  gave  them  the  blame,  but  having  seen  it  in  print  that  honey 
^jees  do  not  cut  or  injure  sound  fruit,  he  noticed  more  particularly 
and  found  a  yellow  striped  insect,  two-thirds  the  size  of  the  honey 
l)<fe,  who  might  be  the  party  doing  the  work  though  bees  were  most 
plenty.    Something  punctured  the  grapes. 

Robert  Cushman,  of  Pawtucket,  a  prominent  grower  and  exhib- 
itor of  different  varieties  of  fruit,  and  especially  grapes  and  pears, 
?aj8  he  knows  honey  bees  work  on  cracked  grapes  and  over-ripe 
P<*ache8  and  pears  but  '*  whether  they  ever  break  the  sound  skin  of 
pears,  peaches  or  grapes,  I  have  no  knowledge." 

The  Lewis  Dexter  Farm,  near  Lime  Rock,  has  prodiiced  for 
many  years  if  it  does  not  now  produce,  the  greatest  quantity  and 
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variety  of  pears  for  market,  of  any  farm  in  the  State  and  it  is  a 
significant  fact  that  in  Mr.  Dexter's  day,  and  also  while  Mr.  Plew, 
(formerly  Mr.  Dexter's  gardener),  owned  it,  a  half  dozen  or  more 
hives  of  bees  were  a  part  of  the  live  stock  of  the  place. 

The  decision  of  the  Supreme  Court  of  Arkansas  is  that  bee 
keeping  is  a  legitimate  business  and  is  not  a  nuisance,  and  that  the 
city  ordinance  against  bee  keeping  in  Arkadelphia  is  illegal  and 
void.  (June,  1889.)  Some  of  the  points  in  the  defense  of  Judge 
Williams,  who  won  the  case  before  the  court,  may  be  summed  up 
as  follows : 

Because  people  are  afraid  of  bees  they  are  not  a  nuisance.  They 
are  no  more  liable  to  sting  people  than  horses  are  to  kick,  or  an 
ox  to  gore  them,  and  no  more  of  a  nuisance  than  cows,  horses, 
dogs  and  cats,  and  should  have  equal  rights  with  them. 

If  because  bees  may  sting  they  may  be  prohibited,  then  because 
cows  may  gore,  dogs  annoy  the  sensitive,  by  barking  or  biting,  or 
running  mad  we  will  also  prohibit  them. 

Because  vehicles  may  annoy  by  raising  dust,  or  making  a  noise, 
or  animals  may  run  away  in  harness,  wo  prohibit  them.  No  such 
power  is  necessary  or  given  to  Legislators  or  municipal  bodies. 
Bees  are  property  and  entitled  to  protection. 

BEE   LAWS   IN  GERMANY. 

A  bill  of  16  paragraphs  designed  to  promote  bee  keeping  enti- 
tled the  "  Bee  Protection  Act,"  has  lately  passed  both  houses  of 
the  German  Parliament  and  took  effect  Oct.  1,  1889.  We  give  a 
few  articles  of  the  decree  from  the  A7nerican  Bee  Journal, 

*'  1.  The  privilege  of  bee  keeping  to  all  inhabitants  on  their  own 
property.*' 

**2.  The  same  right  to  all  renters  or  lease  holders,  by  permis- 
sion of  the  owner  of  the  property." 

"  8.  Apiaries  may  be  established  any  where,  against  objections 
of  neighbors,  by  enclosure  of  at  least  2J  metres  high  ;  from  April 
1st  to  October  1,  10  metres  high,  (this  in  case  of  neighbors  object- 
ing.") 

"  6.  Apiaries  will  be  protected  by  civil  right  and  law." 

"  13.  Any  one  who  wilfully  or  maliciously  in  any  way  destroys 
(so-called  robber  bees)  by  water,  fire,  steam  or  poison,  or  trap. 
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shall  be  fined  600  marks,  (about  $150.00),  or  an  imprisonment  for 
one  year." 

The  fact  that  such  a  law  has  been  passed  in  Germany,  by  a 
Parliament  representing  over  sixty  millions  of  people,  and  by  a 
Government  which  has  done  more  than  any  other  to  encourage 
advanced  farming  and  spread  scientific  knowledge  relating  to  the 
same,  is  worthy  of  consideration  in  connection  with  the  views 
brought  forward  in  these  pages. 

CONCLUSION. 

We  believe  and  have  endeavored  to  show  that  bee  keeping  is  of 
sufficient  importance  to  deserve  the  encouragement  and  protection 
of  the  State. 

That  bees  are  of  great  service  to  growers  of  various  crops,  as 
well  as  profitable  to  their  keepers  for  their  honey  and  wax. 

That  honey  bees  do  not  injure  sound  fruit,  and  that  the  damage 
done  to  unsound  fruit  must  be  comparatively  light. 

That  to  prohibit  bee  keeping  is  unconstitutional,  and  that  no 
one  need  refrain  from  keeping  them  on  account  of  their  neighbors 
(though  all  reasonable  precaution  should  be  taken  to  prevent  an- 
noyance or  accident). 

That  this  prejudice  against  bees  is  sure  to  give  way  to  public 
opinion  in  their  favor. 

That  a  widespread  knowledge  of  bee  keeping  would  increase  the 
products  of  the  State. 


12 
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Though  appointed  Apiarist  March  11th,  little  could  be  done 
until  May,  except  to  engage  by  correspondence  bees,  queens,  hives, 
and  supplies.  The  farm  was  visited  and  a  place  selected  for  the 
apiary.  'Though  a  south-eastern  slope  and  exposure  was  preferred, 
the  spot  chosen  as  most  favorable,  slopes  to  the  south  and  west,  is 
protected  on  the  north  and  east  by  the  hill,  and  on  the  south  by 
adjacent  groves  of  trees.  On  the  west,  where  there  was  no  protec- 
tion from  the  winds  that  sweep  the  valley,  it  was  planned  to  build 
a  high  board  fence  for  a  wind  break. 

May  1st,  ten  colonies  of  hybrids,  bought  at  a  reasonable  price  in 
another  part  of  the  State,  were  prepared  for  shipping  (frames  were 
immovably  fixed,  wire  cloth  was  tacked  on  in  place  of  cover,  and 
entrances  closed)  and  sent  by  freight. 

The  apiarist,  bees  and  supplies  were  on  the  ground  May  2nd. 
The  new  hives  were  put  together  and  painted,  the  bees  and  combs 
transferred  to  them  and  the  colonies  located  in  position. 

The  work  since,  which  has  been  done  during  periodical  visits  of 
a  few  days  each  week,  fortnight,  or  month,  as  the  bees  required 
attention,  has  been  to  make,  as  near  as  possible,  a  model  working 
apiary  with  everything  in  the  best  condition. 

Drone  and  inferior  worker  combs  have  been  replaced  by  those 
of  all  worker  cells  built  on  foundation.  Worker  combs  that  were 
crooked  or  built  across  the  frames  have  been  straightened  or  fitted 
in  the  frames.  Failing  queens,  or  those  whose  workers  were 
vicious,  have  been  removed  and  replaced  by  young  ones  from  the 
best  representative  stock  of  the  country,  or  by  choice  ones  reared 
in  the  apiary.  Two  Carniolan  queens  were  also  procured,  one  im- 
ported from  Germany  the  other  bought  of  an  American  importer. 

A  new  building  put  up  for  the  temporary  use  of  this  department, 
and  intended  for  a  poultry  house  in  the  future,  was  fitted  with 
convenient  benches,  provided  with  screens  on  windows  and  door, 
and  has  served  its  purpose  nicely. 

A  few  hives  were  run  exclusively  for  comb  honey,  others  for 
extracted  honey,  but  the  wet  season  defeated  our  purpose. 
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Host  of  the  honey  gathered  was  used  up  by  increase  and  queen 
rearing,  and  the  tests  as  to  the  relative  value  of  natural  base  and 
flat  bottom  foundation  in  both  brood  and  surplus  boxes  had  to  be 
postponed  until  another  year. 

A  single  comb  glass  hive  of  Italian  bees,  with  surplus  case  above, 
was  set  up  in  the  workshop  and  bees  allowed  to  fly  in  and  out 
through  a  hole  in  the  side  of  the  building.  By  removing  the  outer 
panels  of  wood  the  bees*  could  be  seen  at  work,  the  queen  found, 
and  many  of  their  most  interesting  habits  studied.  This  was  a 
source  of  much  satisfaction  to  visitors. 

One  hive  of  fair  strength  was  placed  on  scales  and  daily  weighed. 
This  was  done  each  morning,  between  four  and  five  o'clock,  by  a 
careful  man,  before  the  bees  had  left  the  hive.  The  gain  or  loss 
was  recorded  each  day  and  the  hive  left  balanced.  This  plan  is 
followed  in  many  large  apiaries  and  gives  the  apiarist  valuable 
information.     We  give  the  record  from  June  11th  to  July  24th. 


RECORD  OF  HIVE  ON   SCALES. 
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The  date  is  of  the  morning  weighing,  and  the  amount  given 
shows  the  gain  or  loss  during  the  previous  day.  Days  on  which 
there  was  a  gain  were  followed  by  many  that  were  wet  and  stormy 
upon  which  the  stores  were  drawn  upon  for  brood  rearing. 

Some  of  the  loss  in  weight  was  due  to  the  evaporation  of  water 
from  the  thin  nectar. 

On  July  16th  the  hive  was  weighed  at  4.30  as  usual  and  again 
at  9  o'clock  A.  M.,  and*  2  and  8  o'clock  p.  m.  The  first  weighing 
showed  that  during  the  previous  24  hours  there  had  been  a  loss  of 
i  lb.  The  scales  were  then  balanced.  At  9  o'clock  the  weight 
was  1  lb.  less  than  at  4.80 ;  at  2  o'clock  8  lbs.  less,  and  at  8  o'clock 
If  lbs.  more. 

At  9  o'clock  enough  bees  had  gone  to  the  fields  to  le^en  the 
weight  1  lb.  (We  do  not  here  take  into  account  the  small  amount 
of  honey  or  nectar  brought  in,  or  on  the  other  hand  the  evaporation 
of  water  during  this  time.)  At  2  o'clock  8  lbs.  of  bees  were  out, 
consisting  of  field  bees  and  young  bees  just  out  for  a  fly.  Yes, 
more  than  8  lbs.  if  we  make  any  account  of  the  honey  which  must 
have  been  brought  in  by  this  time. 

At  8  o'clock  the  bees  were  all  in  for  the  night  (bees  are  often 
chilled  or  belated  in  the  fields  and  do  not  return  until  the  sun  has 
warmed  them  the  next  day)  and  the  hive  weighed  1 J  lbs.  more 
than  in  the  morning.  But  this  gain  is  thin  nectar ;  let  us  see  how 
much  is  lost  during  the  night  by  evaporation  as  well  as  by  the 
honey  eaten  ;  given  off  as  vapor  by  the  breath  of  the  bees. 

The  next  morning  the  17th,  the  gain  in  24  hours  had  been  1  lb., 
therefore  there  was  a  shrinkage  of  f  lb.  during  the  night. 

During  this  period,  44  days,  the  greatest  loss  in  24  hours  was  1^ 
lbs.,  the  greatest  gain  in  24  hours,  2J  lbs.  There  were  20  days  on 
which  there  was  a  decided  gain,  6  on  which  there  was  neither  loss 
or  gain,  and  18  days  on  which  there  was  a  loss.  The  sum  of  the 
gain  is  22^  lbs.,  the  sum  of  the  loss  is  15  lbs.,  leaving  a  balance  of 
U  lbs. 

The  surplus  of  the  year  is  usually  gathered  in  a  short  time, 
often  inside  of  12  days,  and  a  long  continued  rain  at  this  time  is  a 
serious  matter  to  the  bee  keeper. 

Though  this  record  for  the  past  season  makes  such  a  poor  show- 
ing in  the  amount  of  honey,  much  may  be  learned  from  it  and  its 
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gi-eat  value  to  the  bee  keeper  at  the  time  of  a  sudden  and  heavy 
flow  of  nectar  may  be  seen.  The  general  condition  of  the  apiary 
may  be  known  each  day  ;  whether  or  not  immediate  attention,  and 
more  or  less  room  must  be  given,  and  this  without  opening  a  hive. 

Bees  in  the  northern  part  of  the  State  did  much  better  than 
those  about  Kingston  this  season.*  In  a  very  dry  summer  we 
should  expect  the  reverse  of  this. 

As  the  Fair  of  the  Washington  County  Agricultural  Society, 
held  at  Kingston  early  in  September,  afforded  a  favorable  oppor- 
tunity, the  management  decided  to  make  an  exhibit  of  bees,  queens 
and  hives,  therefore  we  prepared  and  exhibited  5  single  comb  glass 
hives,  plainly  showing  Black,  Italian,  Cyprian  and  Carniolan  bees 
and  queens,  and  Syrian  bees  with  queen  cells ;  a  full  colony  of 
Itahan  bees  in  glass  hives  as  worked  for  comb  honey  (these  were 
allowed  to  fly  out-doors  through  a  wire-covered  passage,  and  as 
they  went  and  came  attracted  much  attention),  also  a  swarm  of 
bees  clustered  on  a  branch  as  in  natural  swarming,  and  a  collection 
of  hives  and  fixtures,  consisting  of  comb  honey  hive,  outer  case  or 
winter  hive,  comb  foundation,  honey  extractor,  honey  knives, 
smokers,  shipping  cases,  queen  cages,  &ct 

The  whole  gave  a  good  idea  of  the  stock,  hives  and  fixtures  used 
in  bee  keeping,  and  much  interest  was  manifested  in  it. 

The  bees  were  returned  to  their  hives  in  the  apiary  without 
accident  and  with  comparatively  small  loss,  though  such  exhibits 
always  use  up  more  or  less  bees.  The  small  hives  of  bees  in  the 
apiary  used  as  temporary  quarters  for  queens  were  immediately 
doubled  up  or  given  to  any  that  might  need  more  bees,  and  as 
nearly  as  possible  all  left  with  suflScient  numbers  for  winter. 

Feeding  was  then  commenced  and  finished  as  quickly  as  possi- 
ble. The  feed  used  for  the  winter  stores  was  made  of  best  granu- 
lated sugar  dissolved  in  boiling  water  to  which  was  added  one-fifth 
good  thick  honey. 

After  the  removal  of  the  feeders  the  frames  were  covered  with 
muslin  ready  to  receive  the  packing  which  was  not  given  until 
early  in  November. 

Sixteen  colonies  were  prepared  for  winter.  Three  were  put  in 
the  farm  house  cellar  and  thirteen  left  on  their  summer  stands 
surrounded  by  a  water  tight  outer  case  in  which  there  is  room  for 
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several  inches  of  packing  on  all  sides  as  well  as  above.  Cork  saw- 
dust was  ased  for  packing  and  a  large  sack  filled  with  it  was  also 
placed  above  the  frames  of  each  hive. 

To  prevent  the  hives  being  overturned  by  winds,  a  cord  was 
thrown  over  each  and  fastened  to  stakes  driven  into  the  ground 
on  each  side.  • 

Instead  of  making  comparative  tests  of  the  various  methods  of 
preparation  for  winter,  we  have  arranged  them  according  to  the 
most  approved  plans,  that  there  may  be  as  little  loss  as  possible 
this  season.  The  hives  will  be  left  until  the  middle  of  April  with- 
out disturbance  except  to  see  that  entrances  do  not  get  clogged. 

The  best  methods  of  preparing  syrup  for  winter  stores,  a  list  of 
and  description  of  the  various  varieties  of  bees  in  the  apiary,  as 
well  as  other  questions  suggested  in  these  pages,  may  be  consid- 
ered in  a  future  Bulletin. 

AMERICAN   HIVES. 

American  hives  without  doubt  excel  all  others  for  practical  work, 
but  tliere  is  a  great  variety  of  kinds.  Men  equally  successful  use 
entirely  different  fixturei|.  Most  hives  have  excellent  features  but 
some  have  more  than  others,  and  to  get  the  most  of  them  in  one 
hive  is  the  object  of  all.  Hives  are  often  ordered  only  to  find 
them  worthless  or  different  from  what  was  wanted.  Many  begin- 
ners go  through  this ;  they  have  no  idea  of  what  they  want  ;  as  one 
is  discarded  another  is  tried ;  they  are  continually  trying  hives, 
until  no  two  in  the  yard  are  alike ;  and  the  principal  advantage  of 
a  frame  hive  is  lost.  That  is,  the  adaptability  of  every  part  of 
each  hive  to  any  other  hive,  thus  making  possible  doubling,  divid- 
ing, changing  combs  of  brood  or  honey,  tiering  up,  Ac. 

Those  who  commence  with  a  good  hive  and  stick  to  it  are  for- 
tunate. Except  in  the  matter  of  first  expense,  those  who  order 
each  kind,  study  them  all,  decide  on  one  and  sell  or  throw  away 
the  rest  are  more  fortunate.  This  plan,  next  to  that  of  making  a 
tour  of  all  the  different  large  apiaries  in  the  country,  is  probably 
the  best,  though  the  money  required  for  samples  and  the  freight 
or  express  on  them  would  start  quite  an  apiary. 

That  this  expense  may  be  saved  each  individual  and  that  by  vis- 
itihg  the  Experiment  Station  all  may  have  the  advantages  of  study- 
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ing  these  different  hives,  a  collection  of  the  various  patterns  used 
by  honey  producers  as  well  as  those  advertised  by  manufacturers, 
has  been  commenced,  and  is  designed  for  a  permanent  exhibit. 
The  following  is  a  list  of  those  thus  far  procured. 

Gary's  Chaff  Hive ;  removable  outer  case  ;  comb  honey  supers. 

Manum's  Bristol  Chaff  Hive ;  removable  outer  case ;  comb  hon- 
ej  supers. 

Smith's  Chaff  Hive ;  removable  outer  case ;  comb  honey  supers. 

Hilton's  Chaff  Hive  ;  permanent  outer  case  ;  comb  honey  supers. 

Root's  Chaff  Hive ;  permanent  outer  case ;  comb  honey  supers. 

Falconer's  Chautauqua  Hive  ;  dead  air  space ;  permanent  outer 
case ;  comb  honey  supers. 

Qninby  Frame  Langstroth  Hive ;  double  wall ;  super  for  ex- 
tracted honey. 

Gary's  Langstroth  Hive  ;  comb  honey  supers. 

Gary's  Simplicity  Hive ;  single  wall ;  comb  honey  supers. 

Root's  Simplicity  Hive ;  single  wall ;  comb  honey  supers. 

Root's  Dovetailed  Hive  ;  single  wall ;  comb  honey  supers. 

The  Bingham  Hive ;  single  wall ;  shallow  frame. 

Heddon's  New  Hive ;  single  wall ;  shallow  frame ;  comb  honey 
supers. 

Crane's  surplus  case  for  comb  honey. 

Manum's  Lightning  Gluer  for  sections. 

Manum's  Smoker. 

Bingham's  Smoker. 

Clark's  Smoker. 

Bingham's  Honey  Knife. 

Root's  Honey  Knife. 

Root's  Comb  Bucket. 

Roofs  Honey  Extractor. 

Roofs  Sun  Wax  Extractor. 

Miller's  New  Foundation  Fastener. 

Mr.  Manum  is  the  most  extensive  producer  of  comb  honey  in 
New  England. 

Charles  Dadant  4  Son,  of  whom  the  large  Quinby  Hive  was  pro- 
cured, are  among  the  most  extensive  producers  of  extracted  honey 
in  the  West 
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Donations  of  hives,  fixtures,  or  anything  of  sufficient  interest 
to  be  preserved  with  this  collection  will  be  received  and  acknowl- 
edged in  the  Bulletin. 

Samples  of  various  kinds  of  honey  from  all  parts  of  the  country 
are  solicited. 

DONATIONS   ACKNOWLEDGED. 

The  following  hive  manufacturers  have  donated  hives  as  follows : 

W.  W.  Gary,  Coleraine,  Mass., — Gary  Langstroth  Hive;  Gary 
Simplicity  Hive ;  Gary  GhaflP  Hive. 

W.  T.  Falconer,  Jamestown,  N.  Y., — Ghautauqua  Hive. 

James  Heddon,  Dowagiac,  Mich., — New  Hcddon  Hive. 

George  Hilton,  Fremont,  Mich., — Hilton  Ghaflf  Hive. 

Gharles  H.  Smith,  Pittsfield,  Mass., — Ghaflf  Hive. 

A.  E.  Manum,  Bristol,  Vermont,  has  presented  one  of  his  best 
Italian  Queens,  A.  G.  Miller,  of  Providence,  his  new  machine  for 
fastening  foundation  in  sections.  A  bottle  of  extracted  honey 
from  the  palmetto  palm,  and  produced  by  S.  G.  Gorwin,  Sara  Sota, 
Florida,  has  been  received  from  Mrs.  J.  N.  West,  of  Providence. 

This  department  has  also  received  liberal  discounts  on  goods 
bought  of  A.I.  Root,  Medina,  Ohio,  Hive  Manufacturers  and  Sup- 
ply Dealers ;  Ghas.  Dadant  &  Son,  Hamilton,  111.,  Manufacturers 
of  Natural  Base  Gomb  Foundation,  and  from  J.  Van  Deusen  A 
Sons,  Sprout  Brook,  N.  Y.,  Manufacturers  of  Patent  Flat  Bottom 
Gomb  Foundation. 

All  bee  keepers  in  the  State  are  respectfully  urged  to  send  their 
address  to  the  Bee  Department,  Experiment  Station,  Kingston, 
R.  I. 

We  wish  to  acknowledge  our  obligations  to  Prof.  Packard,  of 
Brown  University,  for  valuable  aid  rendered  in  our  quest  for  au- 
thorities on  questions  considered  in  the  pages  preceding  this  report. 

SAMUEL  GUSHMAN,  ApiaHsi. 
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METHODS   OP   PLANTING   AND   TEST   OP  VARIETIES. 

Much  difference  of  opinion  exists  among  potato  growers  con- 
cerning the  merits  of  the  various  methods  of  planting  now  prac- 
tised, and  the  comparative  value  for  production  for  market  and  for 
home  consumption  y  of  the  many  varieties  of  potatoes  that  are 
tach  season  offered  for  sale  for  seed  purposes.  In  consideration  of 
these  facts,  together  with  a  knowledge  of  the  importance  of  the 
potato  crop  as  a  source  of  one  of  our  staple  articles  of  food,  a 
jseries  of  experiments  was  begun  during  the  past  summer  at  the 
Experiment  Station,  with  the  object  of  solving  so  far  as  possible 
the  following  questions,  viz. : 

1.  Is  the  yield  of  a  hill  of  potatoes  mainly  determined  by  the 
space  allotted  to  it  in  the  row  and  the  condition  of  the  soil ;  or  is 
it  materially  influenced  by  the  amount  of  seed  potato  planted  ? 

2.  Is  the  size  of  potatoes  influenced  by  the  quantity  of  seed 
planted  ? 

3.  What  varieties  are  best  adapted  to  our  soil  and  climate  ? 

4.  Are  northern  grown  potatoes  better  for  seed  than  home 
grown  ? 

5.  What  varieties  are  least  subject  to  the  potato  rot  ? 

13 
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The  field  used  for  the  experiment  was  new  land,  the  soil  loam, 
with  a  yellow  loam  subsoil,  and  the  natural  drainage  good. 
About  six  cords  of  stable  manure  to  the  acre  were  spread  broadcast 
and  turned  under  with  the  sod. 

After  being  thoroughly  harrowed,  the  field  was  furrowed  out. 
May  9th,  into  rows  104  ft.  long  and  3  ft.  apart,  each  row  being 
divided  into  three  sections  33j  ft.  long,  having  two  open  spaces  of 
2  ft.  each  between  the  sections. 

Before  the  potatoes  were  planted,  a  fertilizer  composed  of  2-7 
parts  of  muriate  of  potash,  2-7  parts  of  tankage  and  3-7  parts,  by 
weight  of  ground  bone,  was  scattered  as  evenly  as  possible  in  the 
furrows  at  the  rate  of  1,000  lbs.  per  acre.  This  was  mixed  with 
the  soil  by  running  an  Ajax  cultivator,  shut  up  closely,  through 
the  rows,  which  also  left  the  soil  in  a  smooth  and  mellow  condition 
to  receive  the  seed.  On  the  two  following  days,  May  10th  and  11th, 
the  potatoes  were  planted,  one  hundred  and  fourteen  rows  in  all, 
including  eight  rows  of  duplicate  varieties,  that  the  products  from 
seed  grown  in  this  latitude  might  be  compared  with  the  yield  from 
seed  of  the  same  kind  grown  farther  north. 

Three  pounds  of  seed  potatoes  were  planted  in  each  row,  being 
divided  equally  in  three  sections,  thus  allowing  one  pound  to 
each  33j  ft.  of  section  of  a  row. 

In  the  first  section  the  pound  of  seed  was  cut  into  single  eye 
pieces  and  planted  in  44  hills  each  9  inches  apart. 

In  the  second  section  the  pound  o|  seed  was  cut  into  two  eye 
pieces  and  planted  in  22  hills,  each  18  inches  apart. 

In  the  third  section  the  potatoes  were  planted  whole  in  eleven 
hills,  or  only  cut  sufficiently  to  fill  out  the  section  with  the  hills 
36  inches  apart. 

The  weather  being  favorable,  all  of  the  varieties  came  up  evenly. 
The  field  was  cultivated  four  times  during  the  summer  with  a 
Planet,  Jr.,  cultivator,  and  in  addition  the  soil  was  drawn  towards 
the  vines  twice  by  hand. 

The  Potato  Beetles  were  easily  kept  in  check  by  the  use  of 
London  Purple,  which  was  thoroughly  mixed  with  land  plaster 
and  applied  with  a  *'  Farmer's  Favorite  Potato  Bug  Exterminator." 
The  proportions  used  were  i  lb.  of  London  Purple  to  75  lbs.  of 
plaster. 
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About  July  20th,  during  the  hot  wet  weather  that  prevailed 
after  the  excessive  rainfall  of  the  month,  potato  vines  blasted  very 
generally  throughout  the  State,  and  although  many  of  the  varieties 
in  the  experimental  field  were  at  that  time  in  full  blossom,  they 
all  succumbed  to  a  common  fate,  the  vines  dying  and  all  growth 
ceasing  before  August  1st. 

Had  the  growth  been  permitted  to  mature,  the  results  recorded 
in  the  following  table  would  undoubtedly  have  been  somewhat 
modified,  yet  a  careful  inspection  of  the  same  will  not,  we  trust, 
prove  wholly  without  profit  to  those  who  will  follow  the  series  of 
experiments  from  season  to  season  until  satisfactory  conclusions 
can  be  obtained. 

The  figures  in  the  first  six  columns  show  the  yield  of  both  the 
merchantable  and  small  potatoes  of  each  variety  as  grown  by  each 
of  the  three  systems  of  planting,  calculated  to  bushels  and 
hundredths  of  bushels  per  acre.  Potatoes  weighing  two  ounces  or 
over  being  classed  as  merchantable. 

The  seventh  column  shows  the  average  total  yield  of  each  variety 
as  grown  by  the  three  systems. 

The  eighth  column  shows  the  per  cent,  of  the  total  number  (both 
merchantable  and  small)  affected  by  the  potato  rot. 

The  seed  of  the  first  one  hundred  varieties  was  grown  at  New- 
town, Conn.,  latitude  41^  25'  n.,  with  the  exception  of  the  Louisa, 
which  was  grown  at  Rittman,  Ohio. 

The  seed  of  the  remaining  fourteen  varieties  was  grown  at  Osh- 
kosh,  Wis.,  lat.  44°  n. 

Duplicate  varieties  are  marked  with  a  (*). 
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Vabiett  07  Potato  Sbxd  Obown  at 
N«"WTowN,  Conn.,  Lat. 

41«»  26'  N. 


AmericaQ  Giant 

Andrew's  White  Rose 

American  Magnum-bonum.. 

Alexander's  Prolific 

Bllsf  Triumph 

Baffalo  Beaaty 

Bonanza 

Brook's  Seedling 

Belle 

Burpee's  Superior 

Brownell's  No.  81 

Banana 

Brownell's  Success 

Brownell's  No.  66 

Baker's  Imperial 

Borough's  Garfield 

Crandall's  Beauty 

ChampHn 

Coll nm's  Superb 

Clark's  No.  1 

Climax 

♦Crown  Jewel 

^Crane's  June  Bating 

('Onnecticut 

Churchill's  Seedling 

Caynga  

Cherry  Blow 

Chessman's  Seedling 

Chicago  Market 

♦Chas.  Downing.. 

Cambridge  Prolific 

Centennial 

Early  Ohio 

Early  Gem 

Early  Waterford 

Early  Rone 

Early  Electric 

Early  Perfection 

Eno's  Seedling 

Early  Maine 

Early  Vermont 

*Early  Sunrise 

Early  King. 

•Early  Beauty  of  Hebron. . . 

Eureka 

Gen.  Logan 

Granger 

Gold  Band 

•Green  Mountain 

Home  Comfort 

Hampden  Beauty 

Improved  English  Variety.. 

Jones's  Prise  Taker 

Late  Rose 

Late  Snow  Flake 

L«e'8  Favorite 

Late  Beauty  of  Hebron 

Morning  Star 

Moore's  Seedling 

Mammoth  Pearl 

Mitchell's  Seedling 

Idaho 

Newton's  Seedling 
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Section  2. 
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43.66 
21.78 
28.34 
20.87 
44.01 
26.31 
81.33 
40.98 
66.90 
36.76; 
18.76 
26  66* 
27.001 
14.20 
16.42! 
10.88 
29.82 
30.90 
14.52 
23.32 
14.06 
16.42 
16.42 

9.10] 
41.29| 
55.8ft| 
41.29; 
22.83; 
31. 30! 
26.461 
29.94' 
22.38, 
17.24! 
37. 20; 
19.05, 
36. So! 
10.92! 
26.011 
19.56 
15.921 
26.46| 
16.261 
34.03) 
26.49 

9.98 
38.11 
16.87 
29.87 
3G  19 
31.86| 
33  57, 
19.34 
64.17 
46.36 
26.14 
44.13, 
38.27p 
48  141 
29.37 
19.91 
23.42 
14.12 
36.19 


23.681 
61.72! 
12.76| 
84.13 
58.98' 
40.83{ 
13.52 
38.70. 
14.97; 
20.16 
48.24| 
24.19| 
43.10 
32.2li 
62.83 
47.]8{ 
25.10 
43.10' 
45.37 
26.911 
49.00; 
37.20- 
42.19! 
13.97, 
24.59I 
22.83 
24.69 
40.10, 
48.09 
60.65 
20.411 
46.28' 
61.27 
62.63 
38.11 
18.27 
46.381 
36.921 
29.98 
29.98 
30.85, 
18.07 
32.25 
26.80' 
28.66 
36.75 
32.90 
46. 2S 
30.05 
20.74' 
49.91 
26.10 
33.58 
48.14, 
34.57 
36.86 
30.50; 
12.26 
30.46' 
82.21 1 

22.21; 

38.43 
36.40 


61.89 
15.301 
40.74 
41.39 
68.98. 
22.68 
31.67 
40.36, 
56.30' 
87.20 
32.671 
19.05 
16.02' 
12.37 
33.12 
32.66: 
33.25 
33.91 i 
15.63i 
24.64i 
21.32 
32.67, 
34.03! 
16.41: 
43.13 
68.54 
47.021 
43.38 
31.76 
30.51 i 
49.00 
36.75, 
42.191 
23.74 
22.09 
22.83 
10.69. 
23.37 
22.ll! 
21.59 
28.26 
28.25. 
33.11 
24.16 
18.00, 
48.09' 
34.55 
38.55 
40.41 
40.15 
32.66 
24.85 
58.10 
63.23 
3S.40 
60. 8() 
43.86 
49.73: 
38.60| 
43.03! 
33.76 
43.36 
38.73 


20.62 
48.18 
9.98 
23.14 
50.82 
40.83 
16.33 
39.93 
16.58 
10.96 
52.28 
60.67 
38.21 
39.62 
44.46 
48.66 
29.36 
33.67 
46.82 
46.28 
45.  H3 
61.27 
22.88 
84.13 
25.40 
34.48 
24.69 
35.83 
60.80 
58. {'8 
41.29 
37.77 
30.85 
63.09 
36.75 
40.94 
40.54 
27.89 
29.40 
44.30 
26.46 
42.19 
:^0.1S 
30.f30 
36.16 
49.80 
32.17 
51.27 
32.17 
26.30 
53.09 
3350; 
36.80 
25.871 
17.83 
37.121 
27.30 
24.60 
28.14; 
25.14; 
32.901 
30.90| 
40.161 
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30.40 

11.34 

60.43 

10.23 

26.28 

67.82 
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]9.6i; 
37.20! 

64.83- 
19.61 
20.12! 
21.78! 
29.94; 
29.04 
16.42 
13.15 
11.79 
8.33 
K.73 
26.101 
25.22 
28.12| 
40.201 
30  65 
26. 30; 
40.38 
19.51- 
14.791 
39.741 
64.88 
69.11 
37.28; 
33.57 
48.33 
34.13; 
32.66 
12.25 
37.20 
20.87i 
35.84, 
21.59] 
32.27 
32.27 
26.10, 
30.151 
32.08 
21.32. 
.^3.09 
36.30, 
38.57 
8.75' 
38.17' 
36.18 
38.17 
37. Hi 
24.76) 
38.481 
36.461 
30. 17' 
36.16' 
28.64 
31.64 
26.011 
38.64! 
2&.OI' 
29.04 
27.64i 


21.6 
44.46 

30.61 
38.11 
23.92 
30.16 

14.3o  , 

18.601  60.131 

31.721  62.74' 

26.46  67.80! 

19.76:  61.24 

19.83,  35.58| 

16.65]  63.27 

13.61  83.41 

26.961  74.55; 

81.30J  70.24 

25.65!  77.02! 

41.74!  88.52 

18;14l  64.30 

30.02  68.621 

21.101  58.30, 

38.6il  80.811 

83.12!  66.66 

36. H5;  63  861 

23.461  64.19 


36.30 
18.35 
28.27 
12.21 
20.14 


6O.92I 
60.56' 
66.05| 
61.46 
51.99I 


32.25!  61.041 
26.80i  62.31 
15.181  47.72 


19.51 
32.68' 
36.07! 
28.33 
20.16! 
34.07] 
19.07 
14.23! 


76.2; 
52.31, 
79.07 
67.441 
69.121 
80.32. 
48.87! 
78.451 
19.73;  79.69| 
15.65,  53.92! 
29.811  77.96. 
28.141  63.92' 
26.46|  64.241 
19.46  66.67 
20.60  68.18 
10.88  49.711 
24.46  60.10 
20.181  66.6OI 
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Yield  Calculated  to  BusJiels  and  Hundreths  of  BuaJieU  per  Acre. 


SECTioif  1.  IgBCTioN  2.  '  Section  3  '    2         i^ 


VixiXTT  OP  Potato  Sexd  Grown  at 
IfBWTOiFN,  Conk.,  Lat, 

41=  25'  N. 


Xoti's  Victor 41.40 

New  Champion 27.36 

<iT»nfe  Co.  White 61.78 

I»riB«« 33.07 

Pearl  of  SaTOj i  33.74 

Pride  of  the  We«t I  31.76 

PrWeof  Erin 13.10 

Pctratate \  32.21 

i*ride  of  PaJentliie '  30.51 

I'nde  of  America !  2.3  2o 

r'fiiDamV  Needling j  19.05 

<p<^ii  of  Ronefl I    9 

l^Gcky  Mt.  Rose 34.93 

i;/^vMora 41.29 

fo-.fc-i  Itrdncible 29.49 

li'jraiBliwh 31. »» 

Xo.8&.  (8«NedUiig) I  26.S6 

So«' of  Hebron i  26.31 

^.•v<'rC]Ji^    S2.21 

>unlit  Hiar - 50.82 

•rucron'a  SeedKng ■  36.30 

>v.rr'»  Seedling •  I  89.93 

>ximmrt I  62.63 

Tuafcoek*. 4G.73 

*Thf>rbani ]  43.10 

•F^rk  Puritan I  58.08 

V>ki  Extra  Early 13.61 

VenzMot  Champion • 29.04 

Vaaifuani 38.11 

HjQsbw'B  Seedling ,  36.30 

W> it*  Elephant '  44.4<> 

Wehi,'*  Earlv 42.05 

WirLj-tN'o-ffi 43.10 

Won*  Flower '  33.12 

■Jc-niin  Rasaet I  48. BT 

J"t«Bti«n's  Chief I  37 .20 

Leaisa I  28.54 

)     21. 6G 

^^^"^^ i  46 


82.21, 
18. lit 
20.09t 
31.17 
24.30 
24.07 
60.36 
19.51 
44.46, 
46.09 
28.13, 
12.701 
29.95 
39.93 
26.48 
27.22 
27.22! 
46.28 
32.66 
39.02' 
35.3ir 
21. 82! 
35.13 
53.0fl 
83.49 
58.08 
3C.30; 
34.48, 
36.14' 
22.68! 
35.84 
39  47 

6.35 
45  37 
22.23' 

9.07' 
31.42| 


39.36 

44.01 

47.20 

30.71 

34  72 

16.14 

17.68 

35.60 

32.66 

25.20 

23.69 

38.11 

41.74 

39.47 

17  2t 

r)6.26 

14.06 

38.1 

.%.40 

55.35 

•2'J.04 

35.84 

40.83 

31.30 

38.15 

44.40 

12.58 

33.01 

39.02 

61.27 

48.3(J{ 

47.02 

54.75 

46. 2M 

35.39 

63.0: 

33.46 


24.98,  25.36 

,C4        ! 


43.74 
20.98 
24.99 
46.33' 
40.09 
15.28| 
62.14 
16.621 
38.15 
30.61 
36.75 
17.69 
30.85 
33  57 
23.59 
41.29 
.32.66: 
36.30, 
27.22 
31.3.31 
30.  H5 
22.69 
38.62 
41.74 
03.97 
5o.!iO 
24. C5 
36.96 
37.66 
25.86! 
.37.<13! 
35.66 

4.08| 
32.66 
24.50 

8.16 
27.33 


28.54 
33.74 
44.:i6 

2H.54 
24  79; 
32.21 
14.20' 
32.66 
28.13; 
2«.13| 
29.40; 
41  29t 
41.74] 
34.03| 
1»».96 
34.48* 
21.78 
27.67 
37.20| 
47.10. 
46.371 
25.42 
51.27 
29.491 
39.021 
46  28 
15.W 
28.13; 
37.77' 
44.46. 
40  3S: 
63.07! 
.37  22 
42.191 
29.94 
38.581 
24.16! 


0* 


I 


I 


21.35 
15  60 
21.34 
33.74 
24.93 
17.10 
30.64 
20.87 
31.31 
33.57 
19.05 
24.. 00 
32.60 
30.85 
24.05 
42  19 
28.13 
3C.76 
26.76 
28.13 
27 .  22 
20!41 
26.14 
43.56' 
43.56 
41.74 
20.}^7 
17. OH 
31.96 
24.95 
18.00 
24.06 

7.2r, 
29.(W 
16.78: 

4.06 
20.09 


68.86, 
53.25| 
69.92! 
67.821 
60.85 
46.18' 
62.67; 
62.45' 
68.40 
62.25 
61.99! 
48.  W I 
70.62 
73.04. 
46.93 
77 
49.90 
70.47 
63.81 
83.94 
68.05 
56.20l 
81.541 
81.97 
103.76! 
99.81 
41. ;« 
69.97 
73.55 
68.60 
71  73 
83.97 
50.90 
76.22 
59.13 
53.38 
65.00 


25.251  22.44|  18  61    46.03 


50.60 


41.05 


•!  OS 


6  per  ct. 

4  •• 

6  '• 

6  •• 

14  *• 

8  •• 

3  *• 

17  " 

8  " 


SXXD  Grown  in  Oshkosh,  Wis.,  Lat.  44«  N. 


AsfelTi  No.  27 

B*i«er  Stale 

'»''TOwa  Jewel 

•'VbM,  Downing 

•Etr.y  Beanty  o1  Hebron - 

E*.-!!  MayHower. 

•£irlT  Poritan 

Evij  Albino 

*'ireeo  Mountain 

'hse  Kating -^--  - 

'»£»  Jr 

t'rid^  of  Wiecooain 

•"tuBrke 

•Tborboin 


58  981  31.76 
34.081  24.50 
48.56  41.29 
33.12  45.83 
21.32    19.96 


14.97 
38.11 
40.83 
29.04 
25.86 
26.31 
39.47 
25.40 
80.85 


Average. 


)  '  82.92    28. 
jj 6l!22 


17  24 
32.66 
28.59 
16.79 
32.21 
25.86 
32  21 
24.05 
28.13 


50.15 
39  93 
58.53; 
38.111 
63.09: 
55.811 
24  95 
21.78 
35.86 
63.64 
39  93 
45.37 
46.03 
45.37 


1.30;  43.34 


26.06 
16.3:i 
24  60 
28.58 
46.73 
17.24 
30.51 
23  26 
21.78 
28.58 
31.76 
44.93 
34.48 
19.06 


17.69 
36.30 
49.91 
15.42 
15.99 
33.57 
25.40 
40.83 
26.77 
22.23 
43.56 
25.40 
56.71 
60.82 


16.42 
17.24 
31.31 
36.84 
26.40 
16.42 
25.86 
28.13 
19.05 
20.87 
15.99 
19.05 
21.78 
8.73 


28.13,  32.90    21.43 


71-47 


64-33 


66.68! 
66.11 
83.03 
65.63 
60.83 
51.42. 
69.16 
69.47; 
49.76 
61.09 
61.14 
68.81, 
69.15 
60.98 

62.34:     4  per  ct. 


3  per  ct. 

5  " 

6  " 

0  " 

4  '« 
4  " 
6  " 

6  " 

7  " 
6  " 
3  •« 
6  " 
2  " 

1  " 
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An  examination  of  the  preceding  table  shows  that  this  season 
the  method  of  planting  practiced  in  Section  II.,  viz.,  two  eye  pieces 
planted  18  inches  apart,  has  given  the  best  results ;  the  average 
yield  by  this  method  being  more  than  eleven  per  cent,  greater  than 
that  of  Section  I.,  where  single  eye  pieces  were  planted  9  inches 
apart,  and  nearly  twenty-eight  per  cent,  greater  than  in  Section 
III.,  where  whole  potatoes  were  planted  36  inches  apart.  The 
average  proportion  of  small  potatoes  was,  however,  this  season, 
largest  in  Section  II.  and  slightly  less  in  Section  I.  than  in  Section 
III. 

Potatoes  weighing  6  oz.  and  over  were  classed  as  large  (not 
shown  in  the  table)  and  appeared  about  equally  in  Sections  II. 
and  III.  but  less  frequently  in  Section  I. 

As  a  rule  the  heaviest  potatoes  grow  in  Section  III.,  where 
whole  potatoes  were  planted.  An  inspection  of  the  last  part  of 
the  table  shows  that  the  average  yield  of  the  entire  list  of  the 
varieties  obtained  in  the  north-west  was  somewhat  larger  than  a 
similar  average  of  the  yield  of  thQ  preceding  one  hundred  varieties ; 
yet  as  a  comparison  of  the  yields  of  the  eight  similar  varieties 
designated  by  a  star  (*)  does  not  coincide  with  the  above,  but.  on 
the  contrary,  shows  that  the  largest  yield  was  produced  from  seed 
grown  in  Connecticut,  we  are  inclined  to  look  for  some  cause  other 
than  the  source  of  the  seed  for  this  variation  of  productiveness. 
At  least  no  deductions  of  value  can  safely  be  made  from  this  single 
trial. 

It  will  be  noticed  on  the  table  that  the  yield  has  varied  consider- 
ably with  different  varieties.  The  comparative  productiveness  of 
each  variety  can,  however,  be  easily  determined  by  an  examination 
^  of  the  figures  in  the  seventh  column.  The  average  yield  of  the 
entire  list  being  54.19  bushels  per  acre.  The  five  kinds  giving  the 
largest  yield  are  in  the  order  of  their  productiveness  as  follows : 

Thorburn,        ....  103.76  bushels  per  acre. 

Bliss' Triumph,  .         .         .  103.12      "  " 

Early  Puritan,         .        .        .  99M      '"  « 

Charles  Downing,        .         .  88.52      ''  " 

Webb's  Early,  .        .        .  83.97      «  « 

It  is  also  a  noticeable  fact  that  with  the  exception  of  Webb's 
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Early,  the  per  cent,  affected  by  the  potato  rot  of  the  above-named 
five  varieties  is  much  below  the  average,  the  loss  from  this  disease 
being  but  two  per  cent,  with  the  Thorburn  and  Charles  Downing, 
and  but  3  per  cent,  with  Bliss'  Triumph,  while  some  varieties,  viz., 
the  Potentate,  Pearl  of  Savoy,  Early  Waterford,  etc.,  show  a  loss 
of  from  14  to  17  per  cent,  of  the  total  yield. 

It  is  expected  that  the  following  season  these  investigations  will 
be  continued,  making  the  list  of  varieties  somewhat  more  complete 
by  the  addition  of  other  standard  kinds  which  we  were  unable  to 
obtain  for  this  season's  trial,  and  also  by  substituting  in  the  place 
of  such  varieties  as  do  not  warrant  further  trial  here,  numerous 
new  varieties,  not  yet  generally  introduced,  a  number  of  which 
have  been  grown  at  the  Station  this  year  but  not  in  sufficient 
quantities  to  justify  a  report  of  them  at  this  time. 


METEOROLOGICAL  SUMMARY. 

April  iBt,  1880,  to  Deceraber  3lBt,  1889.    Records  made  dally  al  7  a.  m.,  2  p.  M.,  and  9  P.  m. 


Iligbect  Barometer 

Lowest  Barometer , 

Mean  Barometer 

Highest  Temperature. . . 

Lowest  Temperatare. . . 

Mean  Temperatare. . .... 

Mean  Unmiditjr 

PreTailini;  Winds 

Total  Rainfall 

No.  of   days   on   which   the' 
cloudiness    averaged    8 
more  on  a  scale  of  10 

No.  of  days  on  which  the 
cloudiness  averaged  3  or  less 
on  a  scale  of  10 

No.  of  days  on  which  .01  of  an 
biefa  or  more  of  rain  fell  — 


71  •    I 
26. 
46.0 
.76 
N.  K. 


30.50 

29.40 

29.87 

88.0 

35. 

56.6 

.866 
B. 


4.20  in. 

8.68  In. 

7. 

6. 

8. 

6. 

0. 

6. 

i 

>. 

9 

9 

•^ 

*-9 

30.38 

30.25 

29.10 

29.69 

29.94 

29.92 

87.0 

86.0 

42. 

51. 

64.49 

67.7 

.907 

.874 

9.  W. 

8.  w. 

3.6G  in. 

8.30  in. 

14. 

14. 

8. 

9. 

8. 

15. 

9 


30.25 
29.63  I 
30.02  ■ 
82.0     I 
49. 
66.1 
.845! 

8.  W. 

4.57  in. 


10. 
5. 


S 


30.3.^ 

29.35 

29.95 

80.0 

36. 

61.5 

.906 
8.  w. 
4.61  in 


B 


30. 
'  29. 

29. 
I  71. 

30. 
I  49.' 


30.75 
'  29.20 
,  29  85 
1  62.0 
I  17. 

43.5 
.«72 


13. 


3.02  in.  17.52  in. 


10. 


6. 
11. 


30.60 

29.40 

29.89 

01. 0 

12. 

38.4 

.876 

w. 

2.76  in. 


The  rainfall  from  April  1st  to  December  31st  has  been  42.27 
inches,  probably  somewhat  above  the  normal,  and  attended  with 
much  cloudy  weather  and  fog  along  the  coast.  Pastures  were 
generally  reported  good  during  the  summer,  and  the  hay  crop 
larger  than  usual,  although  the  weather  was  unfavorable  for  secur- 
ing it. 
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Potatoes  promised  well  until  the  vines  blasted  during  the  hot 
wet  weather  in  July ;  after  that  time  they  rotted  badly  and  with  a 
few  exceptions  were  not  a  profitable  crop  throughout  the  State 
this  season. 

Corn  started  slowly  but  was  a  fair  crop.  In  some  sections  the 
lower  leaves  blasted  before  maturity.  Apples  were  a  light  crop, 
having^  fallen  from  the  trees  quite  generally  during  the  early  part 
of  the  season.  The  smaller  fruits  and  vegetables  have  with  a  few 
exceptions  given  fair  crops. 

The  mean  temperature  for  November  and  December  was  high, 
probably  above  the  normal,  frost  remained  in  the  ground  but  few 
days  in  succession.  About  three  a'^^l^^s  of  snow  fell  December 
14th,  but  gradually  disappeared  during  the  four  following  days ; 
no  other  snow  storms  occurred  during  the  jnonth.  With  the  ex- 
ception of  April  and  December,  southwesterJy  winds  have  pre- 
vailed during  the  entire  season. 
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The  agricultural  as  well  as  the  horticultural  division  of  the  star 
tion  has  labored  under  the  disadvantage  the  past  season  of  culti- 
vating all  sward  land.  The  seven  and  one-half  (7^)  acres  of  old 
sheep-pasture  at  the  west  end  of  the  farm,  plowed  in  the  fall  of 
'88,  being  little  better  than  fresh  turned  sward  on  account  of  its 
"  lumpv  condition,"  caused  largely  by  its  previous  heavy  growth  of 
moss.  Four  acres  of  oats  and  spring  rye  were  sown  here  to  fur- 
nish a  comparison  between  •*  drilled  "  and  "  broadcasted  "  grain, 
and  test  the  benefits  of  potash  salts  as  a  fertilizer.  Thirty  (30) 
one-tenth  (1-10)  acre  plots  (each  four  (4)  rods  square)  and  each 
surrounded  on  all  sides  by  a  space  five  (5)  feet  in  width  were  ac- 
curately marked  out.  Six  (6)  of  them  were  planted  to  "  Early 
Rose  "  potatoes,  differently  fertilized,  to  ascertain  if  possible  what 

\  essential  elements  of  fertility  were  lacking  in  the  soil.  With  the 
same  idea  in  mind  seventeen  (17)  adjoining  plots  were  planted 

I  with  the  same  variety  of  white  flint  corn  and  fertilized  with  chem- 
icals alone  and  mixed  in  varying  proportions.  The  remaining 
seven  (7)  plots  were  sown  to  Buckwheat.  The  results  of  this 
work,  although  not  large,  teach,  we  think,  some  lessons  which  the 
experience  of  another  year  will,  we  trust,  bring  out  more  forcibly. 

14 
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Some  five  (5)  acres  of  buckwheat  were  sown  to  furnish  a  green 
crop  to  plow  in  after  having  served  as  a  bee  pasture. 

On  June  30th,  after  the  hay  had  been  secured,  we  commenced 
plowing  about  three  (3)  acres  on  a  part  of  which  one  (1)  bushel  of 
Japanese  Buckwheat  was  sown  with  the  Empire  Grain  Drill.  It 
grew  very  rapidly  and  ripened  a  crop  which  will  be  used  for  seed 
this  season.  The  rest  of  the  field  was  sown  to  three  varieties  of 
millet,  which  grew  slowly  owing  to  the  cool  wet  weather,  and  was 
cut  and  cured  for  fodder  just  before  the  first  frost,  Sept.  24th. 

During  the  spring  letters  were  sent  to  the  various  granges  in  the 
State,  asking  farmers  for  samples  of  the  varieties  of  field-corn 
grown  in  their  vicinity. 

About  thirty  (30)  samples  were  thus  secured.  Of  those,  as  far 
a,s  possible,  an  equal  number  of  hills  containing  an  equal  number 
of  grains  were  planted  in  a  field  equally  fertilized  throughout,  and 
notes  made  of  the  growth  and  product.  Forty-two  (42)  varieties 
of  sorghum  were  planted,  all  germinated  with  three  (3)  exceptions, 
but  grew  very  slowly,  owing  chiefly,  we  think,  to  the  wet  season, 
and  but  a  fraction  of  the  varieties  threw  up  seed-heads.  Three 
(3)  varieties  of  Lupines,  one  (1)  of  English  Horse  Beans  and  one 
(1)  of  Pearl  Millet  made  a  vigorous  growth,  the  latter  being  very 
thick  and  seven  (7)  feet  high. 

About  three  (3)  acres  of  corn  were  planted  east  of  the  hay  barn 
without  any  fertilizer  in  order  to  see  just  what  the  result  would  be 
without  manure  of  any  kind.  Along  an  old  fence  row  the  grovrth 
was  fairly  good,  but  the  lighter  portion  of  the  field  produced  very 
little  sound  corn. 

One  half  (i)  acre  of  plain  land  was  plowed,  dressed  liberally 
with  fine  bone  and  devoted  to  the  nursery,  and  an  acre  or  more 
northeast  of  the  farm  barn  was  thoroughly  cleared  from  stone, 
dressed  with  stable  manure  and  fertilizers  and  used  by  the  Horti- 
cultural division  as  a  vegetable  garden.    Rather  more  than  an  acre 
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of  the  pasture  south  of  the  farm-house  had  the  stone  thoroughly 
removed  and  was  used  for  conducting  the  test  of  varieties  of  pota- 
toes. The  balance  of  the  fields  have  been  in  grass,  producing  a 
moderate  crop  of  hay  only,  which  by  the  use  of  hay-caps  was 
secured  in  fair  condition  in  spite  of  the  fi/leen  rainy  days  in  July. 
All  the  fields  produce  hay  of  a  short,  fine  growth,  commonly  called 
'^  Burden/'  in  this  locality.  It  is  doubtless  Agrostia  canina^  and 
variously  known  as  ''  Rhode  Island  Bent,"  ^^  Brown  Bent,"  Ac.  It 
produces  a  fine  nutritious  hay  for  stock  feeding,  but  is  not  first 
class  "  horse-hay."  We  shall  endeavor  this  season  to  get  a  por- 
tion of  the  farm  in  a  condition  to  produce  more  palatable  hay  for 
our  horses. 

During  the  spring  and  summer  a  good  many  rocks  were  taken 
out  of  the  northeast  field  and  the  pasture  east  of  the  Laboratory 
and  used  in  the  cellar  walls  of  that  building.  The  work  of  filling 
and  grading  about  the  house  commenced  early  in  spring,  and  was 
continued  as  opportunity  afforded.  The  old  wood-shed  and  wagon- 
house  were  moved  away,  and  the  entire  space  enclosed  by  the  drive- 
way graded  and  the  gutter  turfed.  The  work  was  completed  so 
late  in  the  season  that  seeding  was  deferred  till  the  coming  spring 
and  a  liberal  top-dressing  of  coarse  manure  applied  to  prevent  the 
soil  from  washing. 

Winter  rye  was  sown  on  about  nine  (9)  acres,  commencing 
Sept.  7th.  Most  of  it  was  sown  with  the  Empire  Drill.  The 
stand  is  thin  but  of  good  color  and  promises  well.  Where  sown 
broadcast  a  flock  of  wild  pigeons  gathered  up  some  of  the  seed 
and  the  stand  is  even  thinner  than  where  drilled  in.  The  various 
farm  machines 'purchased  have  given  good  satisfaction,  doing  their 
work  well  when  properly  handled.  Having  but  the  make  of  one 
manufacturer  in  the  more  important  farm  machines — grain-drill, 
sulky-plow,  and  mowing-machine,  we  have  not  been  able  to  make 
a  comparison  of  relative  efficiency. 
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The  agricultural  diviBion  is  now  well  provided  ^th  teams, 
wagons,  tools,  &c.,  most  of  which  have  been  purchased  the  past 
year.  The  sheds  and  stable  built  the  past  summer  are  a  very  de- 
sirable improvement,  providing  comfortable  quarters  for  the  horses, 
oxen,  and  what  other  stock  we  have  and  shed  and  storage  room 
for  our  wagons  and  tools. 

In  closing  we  wish  to  acknowledge  the  following 

DONATIONS : 

April  18th,  Hon.  N.  P.  Dixon,  of  Westerly,  presented  the  Station 
with  a  fine  Jersey  bull  calf,  about  four  months  old.  His  pedigree 
traces  to  the  famous  "  Stoke  Pogis "  stock  and  he  promises  to 
make  a  valuable  animal. 

Report  State  Board  of  Agriculture  of  Connecticut,  18  volumes, 
from  T.  S.  Gold,  Secretary. 

Report  State  Board  of  Agriculture  of  Massachusetts,  several 
volumes,  William  R.  Sessions,  Secretary. 

Report  New  York  State  Board  of  Health,  9  volumes,  from  Lewis 
Balchy  M.  D.,  Secretary. 

Reports  of  Agriculture  and  Arts,  Department  of  Agriculture, 
Province  of  Ontario. 

Several  volumes  Reports  of  the  U.  S.  Signal  Service,  Department 
of  Agriculture,  Ac. 

Report  of  the  State  Board  of  Agriculture  of  Kansas  and  Pub- 
lications of  the  Kansas  Historical  Society. 

Reports  Ohio  State  Forestry  Bureau. 

Reports  New  York  State  Entomologist. 

Annual  Reports  and  Bulletins  of  all  the  Experiment  Stations, 
and  newspaper  exchanges  as  follows : 

Baltimore  Weekly  Sun^  Baltimore,  Md. 
Mirror  and  Farmer^  Manchester,  N.  H. 
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Western  Resources ,  Lincoln,  Neb. 

The  Farmer's  Home,  Dayton,  Ohio. 

Ornamental  a/nd  Forest  Tree  Grower^  Marinette,  Wis. 

The  Western  Rural,  Chicago,  111. 

The  Grange  Visitor^  Hope  Valley,  R.  I. 

Our  Grange  Homes,  Boston,  Mass. 

3%e  Southern  Cultivator  and  Dixie  Farmer,  Atlanta,  Ga. 

The  American  Grange  Bulletin,  Cincinnati,  Ohio. 

3T4«  National  Stockman  and  Farmer,  Pittsburg,  Pa. 

TOc  Cornucopia,  Norfolk,  Va. 

T%e  Sugar  Beet,  Philadelphia,  Pa. 

The  Agricultural  Epitomist,  Indianapolis,  Ind. 
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L.   F.   KINNEY. 


The  work  in  the  division  during  the  past  season  has  been  mainly 
of  a  pioneer  nature,' much  of  the  land  though  admirably  adapted 
for  horticultural  purposes  was  and  is  still  in  a  rough  and  neglected 
condition.  A  few  pieces  only  having  yet  been  freed  from  stone 
and  brought  into  a  state  of  good  cultivation. 

Soon  after  entering  upon  my  duties  at  the  Station  a  circular  let- 
ter was  issued  from  the  division  inviting  introducers  of  horticul- 
tural novelties  to  send  the  Station  specimens  for  trial,  stating  that 
plants  thus  sent  would  not  be  propagated  beyond  the  needs  of  the 
Station  or  purposely  disseminated  without  the  consent  of  the  in- 
troducer. In  response  to  the  circular  the  division  received  the 
following  donations : 

GRAPE  VINES. 


NaXX  07  DOHOB. 

Rbsidemcx. 

Vamett. 

BuBh&Son  ftMeiuner 

BvA^ibei^,  Mo  ...*•*  t  *  T . 

2  Monteflore. 

2  Mason's  Seedling, 

2  Etta. 

( 1  Berlin, 

Odorffd  Honford..* •••»•■••••••.•• 

lona,  Mloh 

LewiaRfflach 

Fredonia,  N.  Y 

1 1  Ho8ford*8  Mammoth. 

( 1  Rutland, 
1 1  Moyer. 

riJewcl, 

1  Standard, 

1  Ideal, 
,  1  No.  16, 
'  INo.  18, 

1  No,  19, 

1  No.  42, 

lNo.44. 

1  Michigan, 
1  Blaine, 

Btavman  8t  Black • 

Leavenworth,  Kan 

Paw  Paw,Mich 

C.  Engle.  .•• 

IGuinexna. 
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Ill 


Name  of  Dohor. 

RlBIDXlfCX. 

Variety. 

KoDTOo  Fruit  Qrowtn*  Ajmo'd... 

NOQYOO.  111. ............ 

Lady  Raek. 

Stayman'e  No.  1. 
ii           »t    2. 

Clinton. 

Stayman  &  Black 

R.BaIl 

Edwin  King 

Lvons.  Iowa 

Wooster,  Ohio 

( Seedling  No.  1. 
{        "         "   2. 

Seedling  No.  1. 

Roger. 

Iwiel  Kinney  &  Son 

George  A.  Rogers 

ZanesTille,  Ohio 

Union.  Mafifl... 

TREES. 


Idaho  Pear  Co Lewiston,  Idaho 1  Idaho  pear  tree. 


K.M.  Baecfaly Greenville,  O 

C.S.Jaeobe Medford,  Mass 

E.W.Danieta  ' Auroraville,  Wla 

O.M.  Lord Minnesota  City.  Minn.. 


T 


Winter  Maiden'e  Blash,  (apple  ecions.) 
Jacobs*  Winter  Sweet,  (apple  scions.) 
8  Northwestern  Qreening,  (apple.) 
2  Rolllngston  plam  trees. 


BRIERS. 


DewalnCook ;Windom,  Minn 

R. C.Hart West  Torrlngton,  Conn. 

&.O.  Palmer .* Mansfield,  O 


Windom  Dewberry. 

Shaffer's  Seedling  No.  6,  Raspberry. 

(  Palmer  Raspberry. 

"}  Muskingum  Raspberry^ 


POTATOES. 


CE.AngelL !Oshkosh,Wis 

! 

Iowa  Seed  Co 'Dee  Moines,  Iowa. 


114  varieties. 

I  Eyeless. 
Early  Wl 
Iowa  Beauty. 


.1  ]  Early  White  Beauty  of  Hebron. 


,  (  Read's  86. 
'  {  Paris  Rose. 
(  Ben.  Harrison. 


L.H.Read Cabot,  Vt 

1 
S.L.  Coy |West  Hebron,  N.  T....' Seedling  of  Peerless. 

W.H.  Singer  &  Co....  ^ 'ciardington,  O Austin. 


S. 


Fiogner Herman.  Minn i  j  Seedling  No.  60. 


M.  Murray Ontre.O.. 

W.J.Shrop Rlttman,  O 


.  Ross. 
J  Louisa. 
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Kami  or  Donob. 

Rbbidxnoi. 

Vabibtt. 

Dinsee  &  ConardCo..     ...    ..... 

West  Grove.  Pa .... 

Seedling  Gooseberry. 
Collection  Dutch  bulbs. 

8.  L.Dagwell 

Utica,  N.Y 

Hamlin  Johnson  &  Co ............ 

Providence  B.  I 

Albert  K.  Underwood 

Kineston.  R.  I 

Chinese  Wistarea. 

Charles  E.  Brooks,  Lib. Worcester 
Co.  Hort.  Soc...  

Garden  PabllshlnR  Co.,  LH'd 

Peter  Henderson  &  Co 

J  Worcester,  Mass. 
New  York  City,  N. 
New  York  City,  N. 

Y.. 
Y.. 

( Set  of  Transactions  of  the  Woroeater 
(     Co.  Hort.  Society  from  1847  to  18fM>. 

Copies  of  Am.  Garden  for  1889. 

j  1  copy  Practical  Gardening. 

1 1  copy  Farm  and  Garden  Topioa. 

VEGETABLE  SEEDS. 


W.  Atlee  Burpee 

Peter  Henderson  &  Co 

Northrup,  Braslau  &  Goodwin  Co. 

Iowa  Seed  Co 

C.E.Angell 

N.  B.  Keeney  &  Sons 

J.  C.  Suffem 

Kendall  &  Whitney 

Parker  &  Wood 

L.H.Read 

B.W.Burbank 

Paynter  Frame 

Jack  Hatt 

Arnold  Jenks 

B.  A.  Sweet 

J.H.  Haskins 

A.W.Nichols 

John  Lewis  Childs 

A.  N.  Jones 

EUW.Gibbins 

Delano  Moore 

H.  A.  Marsh 


Philadelphia,  Pa 

New  York  City,  N.  Y. 

Minneai>olis,  Minn 

Des  Moinds,  Iowa 

Oshkosh,  Wis 

Leroy,N.Y 

Voorhees,  111 

Portland,  Me. 

Boston,  Mass 

Cabot,  Vt 

Fryeburg,  Me 

Harbeson,  Del 

Argentine,  Mich 

Wrentliam,  Mass 

Kingston,  R.  I 

Newport,  Vt.... 

Granville,0 

Floral  Park,N.Y 

Leroy,  N.Y 

Barnesville,  O 

Presque  Isle,  Me 

Fldalgo,Wash 


Fifty-five  packets. 

Twenty  •* 

Eleven  '* 

Twelve  " 

Seven  •• 

Twenty-one  varieties  of  beans. 

Two  packets. 


Three    *• 
Two       " 

Two  varieties  of  sweet  com. 
If  i<  <• 

One  packet. 
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While  conditions  over  which  we  had  no  control  so  inter- 
fered with  the  results  obtained  this  season  from  the  trial  of  many 
of  the  above  novelties,  that  we  do  not  feel  justified  at  this  time  in 
reporting  more  than  the  receipt  of  them,  in  the  future  consider- 
able attention  will  be  given  to  this  kind  of  work.  Believing  that 
in  so  doing  we  shall  promote  the  horticultural  interests  of  the 
State,  first,  by  raising  the  standard,  both  in  quality  and  quantity, 
of  our  crops  of  fruits  and  vegetables  by  aiding  in.  the  introduction 
of  superior  varieties ;  and  secondly,  by  checking  so  far  as  possible 
the  dissemination  of  worthless  kinds  and  those  not  adapted  to  this 
locality. 

In  order  that  the  newer  varieties  may  readily  be  compared  with 
the  kinds  now  under  cultivation,  specimens  of  the  latter  have  been 
obtained  from  reliable  sources  and  will  be  used  as  standards  by 
which  the  merits  of  the  novelties  of  the  various  classes  will  be 
judged.  There  is  now  in  the  nursery  to  be  planted  for  this  pur- 
pose, large  collections  of  apple,  pear,  peach,  plum,  cherry,  apricot 
and  nectarine  trees,  also  grape  vines  for  a  specimen  vineyard.  The 
smaller  fruits  such  as  blackberries,  raspberries,  currants,  goose- 
berries, strawberries,  etc.,  have  already  been  moved  to  permanent 
quarters.  In  addition  to  the  fruit  trees  there  has  been  planted  in 
the  nursery  during  the  past  season  some  eight  thousand  seedling 
forest  trees,  to  be  used  later  upon  the  station  grounds  for  wind 
breaks,  groves,  planting  along  avenues,  etc.  While  the  list  in- 
cludes seventy-two  species  of  trees,  only  the  Black  Walnut,  Pines, 
White  Ash  and  Maples  will  be  set  out  in  quantity  for  forestry  pur- 


The  experiment  with  potatoes,  consisting  of  a  test  of  varieties 
and  methods,  and  also  a  summary  of  the  meteorological  observa- 
tions made  at  the  station,  beginning  April  1st  and  ending  Decem- 
ber 31st,  1889,  is  given  in  detail  elsewhere  in  this  report. 

A  collection  of  seeds  is  being  prepared  for  reference.     It  now 

15 
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numbers  about  one  hundred  varieties  and  it  is  hoped  that  it  may 
be  expanded  until  it  includes  seeds  of  all  the  useful  plants  as  well 
as  the  noxious  weeds,  indigenous  or  naturalized,  within  the  State. 
A  temporary  propagating  pit,  40  ft.  long  by  11^  feet  wide,  has 
been  built  for  the  use  of  the  division.  There  is  now  growing  in 
the  pit  about  two  thousand  herbaceous  and  woody  plants,  largely 
vegetable  and  bedding  plants,  to  be  used  on  the  premises  during 
the  coming  season. 

NEEDS  OP  THE   DIVISION. 

While  the  province  of  horticulture  is  at  present  understood  to 
deal  more  directly  with  the  very  practical  matters  of  originating, 
improving  and  perpetuating  garden  plants,  yet  the  questions  that 
belong  to  gardening  belong  as  well  to  the  department  of  applied 
botany,  and  for  rational  solution  of  many  of  them  we  must  look 
to  the  principles  of  plant  physiology  and  scientific  botany.  The 
structure,  food,  growth,  reproduction  and  diseases  of  plants  occupy 
a  wide  field  of  research,  which,  as  yet,  the  practical  horticulturists 
have  explored  in  only  a  superficial  manner.  Still,  without  doubt, 
principles  are  involved  here  that  are  lof  the  highest  importance  in 
the  development  of  the  science  of  horticulture. 

For  the  prosecution  of  this  work  the  division  needs  a  horticultural 
laboratory  with  a  green-house  attached,  where  plants  can  be  grown 
from  the  embryo  to  maturity  under  known  and  controlled  condi- 
tions, where  they  can  be  examined  at  intervals  during  their  growth 
under  the  microscope  and  other  physiological  apparatus  without 
impairing  the  normal  functions  of  growth  which  are  frequently 
exactly  the  phases  of  life  that  it  is  desired  to  study.  In  conclu- 
sion, I  wish,  therefore,  to  emphatically  urge  that  a  building  for 
laboratory  and  green-house  purposes  be  erected  at  as  early  a  date 
as  possible,  sincerely  believing  that  such  a  building  is  of  vital  im- 
portance to  the  progressive  work  of  the  division. 
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H.   J.   WHEELEB. 


Since  the  Chemical  Laboratory  of  the  Experiment  Station  is  not 
yet  completed,  my  report  for  the  division  is  necessarily  brief. 

Toward  the  close  of  February,  1889, 1  received  a  communica- 
tion from  the  President  of  the  Board  of  Managers  of  the  Station 
in  relation  to  the  position  of  Chemist.  Being  in  Gottingen,  Ger- 
many, at  the  time,  the  correspondence  naturally  progressed  slowly, 
and  it  was  not  until  the  beginning  of  April  that  I  received  the 
official  notification  of  my  appointment  as  chemist  to  the  Station. 
At  the  same  time  I  was  informed  that  the  Board  of  Managers  de- 
sired me  to  purchase  in  Grermany  the  necessary  outfit  for  the 
Chemical  Laboratory  and  also  such  books  and  journals  as  I  deemed 
essential  to  the  equipment  of  the  Station  library.  I  reported  to 
the  Board  that  I  could  use  $2,200  to  advantage  for  the  above 
mentioned  purposes ;  in  the  reply  the  sum  of  $2,000  was  placed  at 
my  disposal. 

About  $500  was  expended  in  the  purchase  of  books  and  jour- 
nals, in  all  about  two  hundred  and  fifty  bound  volumes. 

The  remainder  of  the  sum,  i.  e.,  about  $1,500,  was  devoted  to 
the  purchase  of  a  first-class  microscope,  one  polarization  apparatus 
for  sugar  analysis,  one  large  and  two  small  analytical  balances, 
made  by  Sartorius  of  Gottingen,  about  $100  worth  each  of  plati- 
num dishes  and  crucibles,  a  combustion  furnace,  about  one  hun- 
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dred  and  fifty  reagent  bottles,  a  large  stock  of  the  best  filter  paper, 
also  thermometers,  hydrometers  and  about  thirteen  hundred  mis- 
cellaneous pieces  of  glassware,  besides  wooden  and  iron-ware  and 
the  necessary  supply  of  porcelain. 

Since  many  of  these  articles  could  only  be  purchased  in  Ger- 
many agents'  commissions  were  thus  avoided. 

The  apparatus  being  intended  for  scientific  purposes  y)€u  also 
admitted  to  this  courUry  free  of  duty^  which  allowed  of  the  pur- 
chase of  a  much  larger  outfit  than  could  have  been  bought  from 
the  dealers  in  New  York  for  the  same  sum. 

In  order  to  more  fully  acquaint  myself  with  the  work  of  some 
of  the  European  Experiment  Stations  before  my  return  to  America, 
I  visited  the  Agricultural  Experiment  Stations  at  Zurich,  in  Switz- 
erland, also  those  of  Darmstadt,  Bonn,  Hildesheim,  Bernburg, 
M5ckern,  Halle,  65ttingen,  and  Berlin,  in  Germany,  and  also  the 
Rothamstead  Station  at  Harpenden,  England,  conducted  by  Sir 
John  B.  Lawes  and  Dr.  Gilbert  and  supported  by  the  former  as  a 
private  enterprise.  I  also  visited  the  iron  phosphate  works  at 
Peine  and  Ilseda  and  the  celebrated  potash  mines  at  Stassfurt. 

The  "  Consolidirte  Alkaliwerke,"  in  Westeregeln,  near  Stass- 
furt, had  the  kindness  in  response  to  my  suggestion,  to  present 
to  the  Rhode  Island  State  Agricultural  School  and  Experiment 
Station  a  complete  collection  of  the  crude  and  manufactured  pro- 
ducts of  the  potash  mines.  These  will  be  placed  on  exhibition  in 
the  museum  of  the  Station. 

My  ofiicial  duties  at  the  Station  began  September  1,  since  which 
date  1  have  been  variously  employed  while  awaiting  the  completion 
of  the  laboratory,  at  which  time  the  legitimate  work  of  the  Divi- 
sion will  begin.  Among  other  work  I  have  been  employed  in  in- 
dexing the  publications  of  the  Agricultural  Experiment  Stations  of 
the  United  States,  in  order  that  the  facts  might  be  available  in 
connection  with  the  future  work  of  the  Station,  also  in  collecting 
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and  completing,  so  far  as  possible,  for  library  purposes,  such  Bul- 
letins and  Reports  as  have  already  been  issued  by  the  other  stations. 
I  have  also  been  called  upon  to  assist  the  Director  in  connection 
with  the  purchase  of  a  gas  machine,  heating  apparatus,  etc.,  and 
in  the  general  correspondence  of  the  Station,  and  have  written  one 
bulletin  on  "  Stock  Feeding." 

The  L.  B.  Darling  Fertilizer  Co.,  of  Pawtucket,  have  kindly 
placed  at  my  disposal  the  use  of  their  chemical  laboratory  with 
gas,  until  the  laboratory  at  Kingston  shall  be  completed;  here, 
I  am  DOW  engaged  in  doing  such  preliminary  work  for  the  Station 
as  the  immediate  needs  demand. 

Since  the  new  laboratory  of  the  Station  is  now  rapidly  approach- 
ing completion,  there  is  every  reason  to  hope  that  the  work  of  the 
Division  will  soon  be  in  active  progress. 
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An  account  of  the  work  of  this  Division  up  to  the  close  of  the 
season  is  given  in  Bulletin  No.  4t,  on  page  90,  under  the  head  of 
"  Report  of  the  Apiarist."  For  a  general  list  of  the  property  of 
this  Division  see  Appendix. 

It  is  hoped  that  facilities  for  more  extended  work  may  be  given 
this  Division.  Much  may  be  done  that  will  give  immediate  results 
of  practical  value  to  the  bee  keepers  of  the  State  and  country. 

The  work  already  commenced,  the  increasing  correspondence 
and  the  interest  of  visitors  make  desirable  the  more  constaht  at- 
tendance at  the  apiary  of  the  person  in  charge  than  has  been  pos- 
sible the  past  season. 
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The  AgrictUtural  Experiment  Station  of  the  Rhode  Island  State  Agricultural  School 
in  Account  with  the  United  Stages. 

Dr. 

July  l8t,  1888,  to  June  80th,  1889.— 
To  cash  received  from  the  Treasurer  of  the  United  States  as  per  ap- 
propriation for  the  fiscal  year  ending  June  80th $15,000  00 

$15,000  00 
Cr. 

BySalaries $1,602  17 

"Labor 1,047  66 

"  Supplies  and  Repairs 1,244  74 

"  Freight,  Express,  Postage  and  Stationery 186  18 

"  Library  and  Printing 553  26 

"  Tools  and  Machinery ? 2,070  76 

*•  Scientific  Instruments 554  84 

"  Chemical  Apparatus  and  Supplies.'. ...   1,437  11 

'*  Furniture  and  General  Fittings Ill  51 

"  Koads,  Water  Supply  and  Drainage 1,464  15 

'LiTestock 729  31 

"  Traveling 126  51 

"  Buildings 8,000  00 

•  Incidentals 19  90 

$15,000  00 

This  certifies  that  we,  the  undersigned  authorized  Auditing 
Committee  of  the  Board  of  Managers  of  the  Rhode  Island  State 
Agricultural  School  and  Experiment  Station,  have  examined  the 
accounts  of  the  Treasurer  of  the  Agricultural  Experiment  Station 
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for  the  fiscal  year  ending  June  80,  1889,  and  that  we  find  the 
receipts  for  the  time  named  to  have  been  116,000,  and  that  the 
same  has  been  expended,  for  which  satisfactory  vouchers,  correctly 
classified  as  above,  are  on  file,  and  the  same  agrees  with  the  Treas- 
urer's account,  that  $3,000  and  no  more  has  been  expended  for 
buildings  and  that  there  is  no  unexpended  balance. 

CHANDLER  H.  COGGESHALL, 
CHARLES  J.  GREENE, 
CHRIS.  A.  SHIPPEE, 

Auditing'  Committee. 

I  hereby  certify  that  the  above  statement  is  a  true  copy  from  the 
books  of  account  of  the  Institution  ntemed. 

MELVILLE  BULL, 
Treasurer  of  the  Rhode  Island  Slate  Agricultural  School  and 
Experiment  Station. 

I  hereby  certify  that  the  above  signature  is  that  of  the  Treasurer 
of  the  Rhode  Island  State  Agricultural  School  and  Experiment 
Station. 

CHARLES  0.  PLAGG, 
President  Board  of  Managers  Rhode  Island  State  Agricultural 
School  and  Experiment  Station. 
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LIST  OF  APPARATUS  AND  BOOKS  PURCHASED  FOR  THE  CHEMI- 
CAL DIVISION. 


Bat  comparatively  few  of  the  books  here  referred  to  are  strictly  chemical, 
they  were  selected  as  special  works  of  reference  for  the  working  library  of  the 
Station,  and  in  connection  with  stock  feeding  experiments  are  many  of  them,  in- 
dispensable. 


Books,  about  250  bound  volumes. 
1  soil-testing  apparatus. 

1  microscope  with  six  objectives  and  a 
microphotographic  apparatus. 

13O(X-140O  single  pieces  of  glass  appa- 
ratus. A  supply  of  glass  tubing  of 
all  sizes. 

2  miUs  for  preparing  fodder  samples 
for  analysis. 

1  short-armed  Sartorius,  200  gr.  ana- 
lytical balance. 

2  shortrarmed  Sartorius,  2000  gr.  ana- 
lytical balances. 

3  sets  of  weights  for  the  above-men- 
tioned balances. 

1  Westphal  balance  for  specific  gravity 
determinations. 


141  glass  stopped  reagent  bottles. 

1  combustion  furnace  for  elementary 
analysis. 

4  plain  platinum  crucibles. 
8  platinum  crucibles,  after  Gooch. 
8  platinum  evaporating  dishes. 
1 1-5  reams  of  filter  paper. 

2  gasometers. 

1  agate  mortar. 

1  half-shadow  polarization  apparatus, 
after  Laurent,  for  sugar  analysis. 

80  pieces  of  miscellaneous  porcelain 
ware,  including  evaporating  dishes, 
crucibles,  funnels,  spatulas,  &c. 

70  pieces  of  special  iron  ware,  includ- 
ing retort  holders,  iron  stands,  col- 
lars, rings,  burette  holders,  etc. 


The  following  is  a  general  list  of  the  live  stock,  wagons,  tools  and  machinery, 
scientific  instruments  and  apparatus,  trees,  shrubs  and  plants,  bee  hives,  &c, 
purchased  for  the.use  of  the^Station  : 

16 
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FARM. 


1  pair  draft  horses,  8  years  old. 

1  cart  horse,  "Jim,"  6  years  old. 

1  driving  horse,  "  Dandy,"  6  years  old. 

1  pair  oxen. 

1  Jersey  bull,  1  year  old. 

1  grade  Jersey  cow,  5  years  old. 

1  grade  Guernsey  calf. 

2  sets  double  harness. 
1  heavy  farm  harness. 
1  cart  harness. 

1  Sherwood  harness. 

1  light  express  harness. 

6  feed  bags,  blankets  and  stable  tools. 

1  two-horse  team  wagon. 

1  two-horse  cart. 

1  ox  cart. 

1  one-horse  cart. 

1  one-horse  farm  wagon. 

1  twohorse  lowgear. 

1  express  wagon 

2  wagon-jacks,  oil  cups,  wrenches,  &c. 
2  ox-yokes. 

1  10-tube  Empire  grain  drill. 

1  Syracuse  sulky-swivel  plow. 

1  heavy-swivel  plow. 

1  subsoil  plow. 

1  furrow  plow. 

1  Clark's  cutaway  harrow. 

1  Acme  No.  10  harrow,  with  sulky. 

1  Evans  smoothing  harrow. 

1  Breed's  weeder. 

1  Planet,  Jr.,  horse  hoe. 

1  Ajax  cultivator. 

1  twohorse  iron  roller. 

1  hand  iron  roller. 

1  ox  shovel. 


1  wheelbarrow. 

4  earth  barrows. 
14  shovels. 
Shoes. 

2  spades. 

5  picks. 

4  mattocks. 

4  iron  rakes. 

8  potato  hooks. 

1  Fish  corn  planter. 

1  Buckeye  mowing  machine,  6  ft.  cut. 

1  Tiger  horse  rake. 

1  hay  and  stalk  cutter. 

5  hand  rakes,  scythes,  forks,  axes, 
bush  hooks,  baskets,  &c. 

1  38-foot  extension  ladder. 
1 18-foot  ladder. 
1  grindstone. 

100  Symms  pulp  hay  caps. 
1  windlass  with  rope  and  blocks  for 
derrick. 

1  giant  stone  puller  and  Sampson  gear. 
8  steel  bars,  striking  and  hand  ham- 
mers, drills,  chains,  &c. 

2  stone  boats  and  drag  plank. 
1  portable  forge. 

1  anvil  and  1  Iron  vise. 
1  chest  carpenter's  tools. 
1  portable  platform  scale. 
1  spring  balance. 
1  steel  tape. 

1  Buff  &  Berger  transit,  with  solid  sil- 
ver graduations,  leveling  rod,  sight- 
ing pole,  and  100-foot  measuring 
chain. 

2  office  desks  and  fittings. 
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HORTICULTURAL  DIVISION. 


Meteorological  Apparatus. 
1  Green's  standard  barometer. 
1  Green's  standard  rain-guage. 
1  standard  hygrometer. 
1  standard  maximum  thermometer. 
1  standard  minimum  thermometer. 
1  weather  vane. 

Tools,  Apparatus,  dx. 

1  **  New  Model "  lawn  mower. 

2  wheel  hoes. 

1  "New  Model  "seed  drill. 
1  •*  Perfection  "  spraying  outfit. 
1  Waters'  pruning  hook. 

1  pair  pruning  shears. 

2  Woodason's  insect  bellows. 

1  •*  Fanner's  Favorite  Potato-bug  Ex- 
terminator." 

2  Fairbanks'  scales. 

50  feet  f  inch  rubber  hose. 
20  hot-bed  sash  and  shutters. 
4  straw  mats. 

2,000  painted  wooden  stakes. 
1.000  glass  specimen  tubes. 
29  glass  funnels. 
6  plain  standard  thermometers. 
2  soil  thermometers. 
2  compound  microscopes,  with  acces- 
sories. 
1  dissecting  microscope. 
1  turn-table. 
1  flection  cutter. 

Staridard  FruU  Trees,  SS5  VarieUes. 
125  apple  trees. 
56  pear  trees. 
45  plum  trees. 
45  peach  trees. 


20  cherry  trees. 
12  apricot  trees. 
12  nectarine  trees. 
8  flg  trees. 

Small  Fruits,  82  Varieties, 
80  varieties  of  strawberries. 
17        **        "  raspberries. 

17  "        "  blackberries. 

18  '*       "  gooseberries    and     cur- 
rants. 

One  Hundred  and  Thirty  Ornamental 

Trees  and  Shrubs, 
50  ornamental  trees. 
80  ornamental  shrubs. 

Eight    Thousand   Seedling   Forest   and 
Ornamental  Trees. 

1,850  seedling  pines. 

1,000  '*  black  walnut. 

1.500  "  larch. 

1,000  •*  white  ash. 

1,000  "  maple. 

500  "  arbor  vltae. 

800  ''  hemlock. 

250  "  .    spruce. 

100  '*  catalpa. 

100  '•  beech. 

100  "  birch. 

100  •'  elm. 

100  "  locust. 

50  "  buckthorn. 

50  *'  hawthorn. 

50  "  Spanish  chestnut. 

50  "  Mahaleb  cherry. 

50  "  horse  chestnut 

850  **  (various  kinds.) 
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TuH>  Thousand  Gfreenhotue  Plants, 

200  lettuce  plants. 
800  geranium  plants. 
300  coleus  plants. 
800  achyranthus  plants. 
200  altenanthera  plants. 
50  nasturtium  plants. 


60  smilaz  plants. 

50  ever-blooming  roses. 

200  canna  (roots). 

25  caladium  (roots). 

25  heliotrope  plants. 

800  plants  (various  kinds). 


APIARY. 


16  colonies  bees,  containing 

2  imported  Carniolan  Queens. 

1  American  bred  Cyprian  Queen. 

6  best  American  bred  Italian  Queens. 

1  native  or  common  black  Queen. 

6  Italian  and  hybrid  Queens. 

20  R.  I.  Simplicity  Hives. 

15  outer  cases  or  winter  hives. 

Cork  packing  for  same. 

1  Root  Honey  Extractor. 

1  Root  Sun  Wax  Extractor. 

Platform  scales. 

1  two  burner  oil  stove. 

1  copper  teakettle. 

2  tin  pails. 


2  100  quart  milk  cans  with  faucets. 

2  honey  knives. 

8  bee  smokers. 

1  tin  comb  bucket. 

1  copy  New  Edition  of  Langstroth  on 
"  The  Hive  and  the  Honey  Bee." 

A  quantity  of  wire  nails,  surplus  honey 
boxes  and  wire  cloth. 

Small  amount  of  wax,  glue,  comb 
foundation,  annealed  wire  and  sugar 
syrup. 

Hammer,  hatchet,  saw  and  various 
knives  and  other  took. 

18  hives  of  different  patterns,  for  exhi- 
bition in  Bee  Division  Museum. 
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BOARD  OF  MANAGERS. 
Rhode  Island  State  igricnltnral  School  and  Experiment  Station. 


C.  H.  C0GGE8HALL,  ...        -  Bristol  County. 

Chas.  0.  Flagg, Providence  County. 

Chas.  J.  Greene, Washington  County. 

Melville  Bull,       -        -        -        -        -  Newport  .County. 

Jas.  H.  Eldredge,  -        -        -        -  Kent  County. 


OFFICERS  OF  THE  BOARD. 


Chas.  0.  Flagg,  President, 
Chas.  J.  Greene,  Secretary, 
Melville  Bull,  Treasurer, 


P.  C,  Kingston,  R.  I. 
P.  0.,  Kenyon,  R.  I. 
P.  0.,  Newport,    R.  I. 


STATION  STAFF. 


Chas.  0.  Flagg,  B.  Sc,    -        -        -    Director  and  Agriculturist. 

L.  F.  KiNNBT,  B.  Sc, Horticulturist. 

H.  J.  Wheeler,  Ph.  D.,  (Gottingen),       -        -  Chemist. 

Samuel  Cushman, Apiarist. 

F.  B.  Rice,  M.D.,  M.R.C.V.S.,          -        -        -  Veterinarian. 

H.  F.  Adams, Farmer. 

Miss  A.  R.  French,  ------  Clerk. 


The  publicaHona  of  the  station  will  be  mailed /^ee  **to  such  individual*  actually  engaged  in 
farming  as  may  request  the  same.**  The  station  desires  the  co-operation  of  the  farmers  of  the 
State  in  the  work  of  investigation,  and  qny  facts  concerning  untu/ual  animal  or  vegetable  grotrih 
or  disease,  are  solicited.  Visitors  are  always  welcome.  Railroad  station,  telegraphy  express  and 
post  office,  Kingston,  Rhode  Island, 
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To  His  Excellency^  John  W.  Davis,  Governor^  and  the  Honorable 
the  General  Assembly  of  the  State  of  Rhode  Island,  at  its  Jan- 
uary Session,  1891 : 

Kingston,  Jan.  26th. 

The  Board  of  Managers  of  the  Rhode  Island  State  Agricultural 
School  and  Experiment  Station  submit  their  Third  Annual  Report 
in  two  parts,  the  first  being  a  report  of  the  State  Agricultural 
School  and  the  second  of  the  State  Agricultural  Experiment  Sta- 
tion. 

In  the  August,  1890,  issue  of  the  U.  S.  Postal  Guide  is  found  tlie 
following  in  reference  to  the  mailing  of  the  reports  of  the  Experi- 
ment Stations :  "  If  such  station's  annual  reports  be  printed  by 
State  authority  and  consist  in  part  of  matter  relating  to  the  Land 
Grant  College  to  which  such  station  is  attached,  thft  said  report 
may  be  mailed  free  entire  by  the  director  of  the  station,  provided 
in  his  judgment  the  whole  consists  of  useful  information  of  an 
agricultural  character."  It  is  thus  evident  that  were  our  State 
Agricultural  School  established  in  accordance  with  the  conditions 
of  the  Laud  Grant  Act  of  1862,  our  report  instead  of  being  divided 
as  is  now  necessary  could  be  published  under  one  cover  and  mailed 
free  to  every  farmer  in  the  State. 

Last  year  the  annual  report  included  all  the  bulletins  published 
during  the  year,  but  as  both  are  sent  to  the  same  list  of  addresses 
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it  is  thought  more  economfcal,  as  there  is  considerable  unpublished 
matter  relating  to  the  year's  work — to  give  only  a  synopsis  of  each 
of  the  four  bulletins  issued  for  the  year  ending  December  Slst,  1890. 
No.  6.  March.  Covered  twenty-four  pages.  This  was  in  the  in- 
terests of  the  dairymen  and  contained  a  concise  description  of  the 
causes  and  symptoms  of  the  disease  known  as  Milk  Fever  or  Partur- 
ient Apoplexy  in  cows.  It  gives  a  concise  account  of  its  history, 
causes,  symptoms,  treatment,  effect  on  cow's  flesh  as  food,  etc.,  by 
P.  E.  Rice,  M.  D.,  M.  R.  C.V.S. 

No.  7.  June.  Covered  forty  pages.  This  contains  a  catalogue 
of  the  varieties  of  large  and  small  fruits  set  in  the  orchards  and 
garden  of  the  station,  with  a  description  of  each,  time  of  ripening 
of  fruit,  etc.  Also  a  meteorological  summary  for  the  six  months 
ending  with  June  30, 1890,  by  L.  F.  Kinney,  horticulturist. 

Also  a  report  upon  the  management  of  the  Apiary,  embracing 
the  subjects ;  Results  of  Wintering  Bees  Outside  and  in.  the  Cellar- 
Spring  Management  and  Dry  Sugar  Feeding,  by  Samuel  Cushman, 
Apiarist. 

No.  8.  September.  Covers  thirty-four  pages  and  treats  of  soils 
and  fertilizers  under  the  following  topics  :  (a)  Soils,  their  Origin, 
Analysis  and  Renovation.  (&)  Agricultural  Chemicals  and  their 
use.  (c)  Commercial  Valuation  of  Fertilizers,  (d)  Composition 
of  Fertilizing  Materials,  by  H.  J.  Wheeler,  Ph.D.,  Chemist. 

No.  9.  December.  Includes  twenty-four  pages,  and  treats  of  the 
following  experiments  in  Apiculture :  (a)  Artificial  Heat  for  Pro- 
moting Brood  Rearing,  (b)  Hive  on  Scales  and  Sources  of  Honey, 
(c)  Carniolan  bees;  also  a  discussion  of  the  contagious  disease 
known  as  Foul  Boood,  its  cause,  prevention  and  cure,  by  Samuel 
Cushman,  Apiarist. 

,    Four  thousand  copies  of  each  bulletin  have  been  published,  more 
than  three-fourths  of  which  have  already  been  sent  out  and  applica- 
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tions  for  them  are  received  almost  daily.  Any  person  in  the  State 
interested  in  agriculture  and  not  now  receiving  our  bulletins  can 
have  them  free  of  cost  upon  application. 

At  the  date  of  the  original  organization  of  the  Board  of  Mana- 
gers of  the  Rhode  Island  State  Agricultural  School  and  Experi- 
ment Station,  July  30th,  1888,  the  limit  of  time  in  which  the  first 
annual  payment  to  the  various  states  under  the  ''  Hatch  Act "  was 
made,  had  expired  ;  the  limit  being  the  close  of  the  United  States 
fiscal  year,  June  30th,  and  according  to  the  conditions  of  the  act 
the  payment  had  reverted  to  the  United  States  Treasury.  The 
Board  well  knowing  that  the  failure  to  secure  the  first  payment  of 
S15,000  was  due  to  the  delay  caused  by  the  time  necessarily  taken 
in  the  legal  establishment  of  the  School  and  Station  and  that  all 
the  other  States  had  received  their  first  payment,  consulted  those 
familiar  with  the  Experiment  Station  movement,  and  the  Senators 
and  Representatives  in  Congress  from  this  State,  in  reference  to 
the  recovery,  through  a  special  act  of  Congress,  of  the  $15,000 
which  had  reverted.  It  was  a  just  claim  and  received  the  unani- 
mous support  of  our  Congressmen — Senators  Aldrich  and  Dixon 
and  Representatives  Arnold  and  Spooner — and  through  their  influ- 
ence the  following  amendment  was  made  to  the  "  Urgent  Deficiency 
Bill " : 

*'  To  enable  the  Secretary  of  the  Treasury  to  pay  to  the  State  of  Rhode 
Island  the  sum  which  said  State  would  have  been  entitled  to  receive  under  the 
provisions  of  an  act  entitled  *^An  act  making  an  appropriation  to  carry  into 
effect  the  provisions  of  an  act  approved  March  second,  eighteen  hundred  and 
elarhty-seven  ■'  and  so  forth,  approved  February  first,  eighteen  hundred  and 
eighty-eight,  if  the  agricaltural  experiment  station  in  said  State  had  been  organ- 
ized within  the  time  required  by  the  said  act  approved  March  second,  eighteen 
hundred  and  eighty-seven,  fifteen  thousand  dollars." 

This  bill  was  passed  by  Congress  on  April  4th,  1890.  The 
necessary  papers  were  drawn  up  by  the  Board  and  on  the  24th  of 
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May  the  Treasurer  received  the  amount,  of  the  special  appropria- 
tion. As  the  account  of  the  Treasurer  closes  with  the  United 
States  fiscal  year,  June  80th,  this  special  appropriation  appears  as 
cash.  The  Board  desire  to  use  a  portion  of  it  in  the  purchase  of 
thoroughbred  stock  as  soon  as  a  suitable  stock  and  dairy  barn  is 
provided.  It  will  also  furnish  the  means  to  organize  the  Poultry 
Division,  to  purchase  books  which  are  necessary  for  use  in  the 
various  divisions,  scientific  apparatus,  etc. 

During  the  year  past,  the  Laboratory  has  been  completed,  although 
little  work  could  be  done  by  the  Chemist  until  the  completion  of 
the  water  supply  about  October  1st.  The  artesian  well  with  wind- 
mill and  tank  furnish  an  abundant  supply  of  good  water.  At 
times  during  the  fall  when  the  pump  was  not  running  the  water 
flowed  over  the  top  of  the  well  and  at  its  lowest  is  less  than  three 
feet  below  the  top  of  the  well.  Water  pipes  have  been  laid  to  the 
farm  house  and  the  barn  and  stables,  a  desirable  improvement 
over  the  previous  water  supply. 

At  the  May  sessiou  of  the  Assembly,  Dr.  James  H.  Eldredge,  of 
East  Greenwich,  was  appointed  a  member  of  the  Board  of  Mana- 
gers to  succeed  the  member  from  Kent  County  whose  term  expired 
in  June.  At  the  annual  meeting  of  the  Board  the  office  of  Secre- 
tary, previously  united  to  that  of  Treasurer,  was  separated  from 
it,  owing  to  the  increased  labor  attendant  upon  the  growth  of  the 
School  and  Station,  and  Mr.  Chas.  J.  Greene  appointed  to  that  office. 
The  Board  in  the  discharge  of  their  duties. have  held  fifteen  meet- 
ings during  the  year. 

We  have  the  pleasure  to  'transmit  herewith  the  report  of  the 
Director  of  the  Station  ;  the  results  of  the  Co-operative  field  exper- 
iments, and  report  of  the  Chemical  Division  by  Dr.  H.  J.  Wheeler  ; 
resul^  of  the  experiments  with  potatoes  and  report  of  the  Horti- 
cultural Division  and  Meteorological  Summary  for  the  year  ending 
December  Slst,  1890,  by  Prof.  L.  F.  Kinney;  report  of  the  Api- 
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arian  Division  by  Mr.  Samuel  Cushman,  and  the  annual  report 
of  the  Treasurer,  Hon.  Melville  Bull,  as  required  by  law. 

Respectfully  submitted  by  the  Board  of  Managers, 

CHARLES  0.  FLAGG,  President. 


Digitized  by  LjOOQ IC 


REPOET  OF  THE  DIRECTOR 


CHARLES   0.   FLAGG. 


Early  in  the  season  of  1890  it  was  decided  to  undertake  a  series 
of  co-operative  field  experiments  with  corn,  using  agricultural  chem- 
icals for  fertilizers  and  cultivating  duplicate  fields  in  several  sections 
of  the  State.  As  the  time  of  the  director  was  fully  occupied  with 
the  details  of  other  work,  and  the  Laboratory  was  at  that  time 
incomplete,  the  oversight  of  this  series  of  experiments  was  dele- 
gated to  the  Station  Chemist,  Dr.  H.  J.  Wheeler  and  a  detailed 
report  of  the  results  of  one  season's  work,  as  compiled  by  him 
immediately  follows  this  report.  We  desire  to  acknowledge  our 
indebtedness  to  the  farmers  who  have  generously  assisted  in  this 
work,  for  the  care  and  interest  they  have  manifested  and  the  effort 
made  to  obtain  as  far  as  possible,  correct  results. 

FARM   IMPLEMENTS. 

The  sheds  and  stables  were  externally  complete  when  we  made 
our  last  report ;  since  then  they  have  been  finished  on  the  interior 
and  put  into  practical  use  for  the  accommodation  of  our  teams  and 
tools.  A  good  idea  of  the  internal  arrangement  can  be  obtained 
from  the  accompanying  plan.  The  portion  occupied  by  the  stable 
and  extending  the  length  of  the  north  side  has  a  *•'  concrete  "  floor 
made  of  stone,  tar,  gravel  and  asphaltum.  This  at  first  was  in- 
dented by  anything  standing  upon  it  for  a  few  hours — but  after 
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GROUND  PLAN  OF  BARN  AND  SHEDS. 


a  few  months  became  hard.  The  carriage  room,  feed  room,  tool 
room,  carpenter's  shop  and  Horticultural  tool  room,  are  floored 
with  cement  concrete.  Water  from  the  artesian  well  is  brought 
into  the  stable  for  the  horses,  to  the  carriage  room  for  washing 
wagons  and  to  a  tub  in  the  yard  for  cattle.  Early  in  the  sum- 
mer, the  farm  buildings  were  thoroughly  painted  with  two  coats 
of  lead  and  oil,  a  light  yellow  color  with  white  trimmings ;  this 
in  addition  to  the  seeding  of  the  grounds  around  the  farm  house 
and  the  setting  of  trees  and  shrubs  has  improved  the  appearance 
of  the  farm  buildings.  As  last  season,  a  considerable  portion  of 
the  time  of  the  farm  help  and  teams  under  the  direction  of  the 
Farmer,  Mr.  H.  F.  Adams,  has  been  devoted  to  getting  out  rocks 
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in  the  vicinity  of  the  new  school  buildings  and  Veterinary  Hos- 
pital, and  from  the  grounds  devoted  to  the  Horticultural  Divis- 
ion. Tile  drains  have  been  laid  in  most  of  the  trench  dug  for 
laying  the  water  pipes — to  remove  the  excess  of  water  in  the 
spring  of  the  year  and  save  the  expense  of  digging  ditches  especi- 
ally for  draining. 

The  grounds  around  the  Laboratory  have  been  partially  graded 
and  the  construction  of  walks  and  driveway  is  well  advanced,  to  be 
completed  at  an  early  day.  During  the  spring  the  highway  laid 
out  by  the  authority  of  the  Town  across  the  westerly  portion  of  the 
farm  toward  the  Chippuxet  bridge,  was  "  turnpiked "  by  plowing 
and  scraping.  It  is  desirable  to  connect  with  this  roadway  by  con- 
tinuing the  driveway  already  constructed  from  the  farm  house  to 
the  highway. 

STABLE   FITTINGS. 

The  concrete  floor  of  the  horse  stalls  slopes  two  inches  toward 
the  rear,  where  there  is  a  gutter  of  concrete  with  drains  to  the 
manure  cellar.  The  floor  of  the  stall  is  covered  by  a  movable  rack 
made  of  pieces  of  spruce  4x4  inches  at  the  rear  end  and  4x2 
inches  at  the  front  end  so  that  the  horse  stands  on  a  level  surface. 
These  pieces  are  held  in  place  by  a  half  inch  iron  rod  which  passes 
through  them  about  two  feet  from  the  front  end  j  a  piece  of  ^  inch 
board  keeping  the  pieces  that  distance  apart.  At  the  rear  end  each 
one  is  nailed  to  a  piece  of  1^  inch  band  iron.  This  leaves  a  clear 
^  inch  space  between  each  two  pieces,  so  that  a  hook  can  be  easily 
and  quickly  used  for  cleaning  the  racks.  A  notch  is  cut  at  the' 
rear  end  to  fit  over  the  plank  which  covers  the  gutter  and  the  rack 
is  thus  held  in  place.  This  rack  can  be  removed  at  a  moment's 
notice  at  any  time  for  repairs,  or  to  allow  earth  to  be  placed  in  a 
stall  for  a  horse  to  stand  upon. 

The  partitions  of  the  stalls  ^re  held  in  place  at  the  rear  by  a  gas 
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pipe  set  on  a  stone  in  the  concrete  floor  and  extending  to  the  ceil- 
ing ;  the  center  of  the  partition  is  of  plank  with  i  inch  sheathing 
on  each  side.  '  Finished  in  this  way  there  is  no  projection  against 
which  a  horse  can  kick. 

The  crib  is  made  of  wood  Y  shaped  and  hung  by  T  hinges  at  the 
bottom  so  that  it  can  be  pulled  forward  out  of  the  stall  when  the 
horse  is  being  fed,  or  at  .night,  leaving  a  perpendicular  surface  for 
the  front  of  the  stall.  That  part  of  the  front  partition  above  the 
top  of  the  crib  is  made  of  strong  galvanized  wire  fencing  as  illus- 
trated in  the  cut  giving  a  section  of  a  horse-stall.  This  is  much 
better  than  a  close  partition,  as  it  gives  the  horse  better  air  and  he 
can  be  seen  by  any  one  in  the  passageway  and  is  less  likely  to  be 
startled  by  the  sudden  pulling  out  of  the  manger.  The  cut  in  addi- 
tion to  the  description  will  fully  illustrate  the  method  of  construc- 
tion. 


PLAN  OF  STALLS. 

CATTLE  TIES. 

The  following  kinds  of  cattle  ties  were  used : 
Ist.    The  Chain  Hanging  Cattle  Stanchion — a  swing  stanchion 
held  in  place  by  a  few  links  of  chain  at  top  and  bottom. 
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2d.  The  Straight  Prescott  Stanchion  is  a  swivel  stanchion,  turn- 
ing upon  an  iron  at  the  centre  of  the  top  and  bottom  but  has  no 
forward  or  backward  motion  as  does  the  Chain  Stanchion. 

3d.  The  "  Bent  Prescott  Stanchion  "  is  hung  in  the  same  way  as 
the  Straight  Stanchion  but  is  so  made,  by  being  bent  toward  the 
rear,  that  the  animal  when  standing  is  forced  back  about  six  inches 
and  is  intended  to  give  the  animal  morefoom  for  the  shoulders  in 
getting  up. 

4th.  The  Newton  Improved  Cow  Tie  made  at  Batavia,  Illinois. 
This  is  made  of  a  stick  of  wood  1^  inches  in  diameter  and  7  feet  9^*^ 
inches  long,  the  two  ends  bent  at  right  angles  with  the  middle  por- 
tion which  is  about  3  feet  long  or  varying  according  to  the  width 
of  the  stall.  Partitions  are  to  be  made  in  the  mangers  between 
each  two  animals  and  bolts  pass  through  the  ends  of  this  bent 
stick  and  the  partition,  some  2i  feet  from  the  floor,  but  at  such  a 
distance  in  front  of  the  line  of  the  stanchion  sill  that  the  straight 
middle  portion  will  rest  on  the  stanchion  sill  when  the  animal  is 
lying  down.  In  the  center  of  this  is  placed  a  malleable  iron  band, 
in  which  is  a  swivel  to  which  is  attached  a  rope  tie  with  metal 
clasps  adjustable  to  the  size  of  the  neck  of  the  animal.  The  rope 
tie  goes  around  the  animal's  neck  and  the  huge  wooden  bale  is 
held  close  up  under  the  neck.  The  animal  can  turn  the  head  freely 
but  cannot  get  very  far  forward  or  back  or  to  either  side  of  its 
stall.  This  tie  requires  partitions  in  the  manger  in  order  to  fasten 
it  in  place  and  has  the  merit  of  being  adjustable  to  large  or  small 
cattle. 

Of  the  four  kinds  of  ties,  We  believe  No.  1  ranks  first  in  durabil- 
ity, convenience  and  value,  and  No.  4  second,  with  the  advantage 
of  adjustability  to  various  sizes  of  cattle. 
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CROPS  AND  FIELD  EXPERIMENTS. 

RYE. 

At  tlie  west  end  of  the  Plain,  rye  had  been  sown  in  the  fall  of 
'89  upon  what  had  been  a  portion  of  the  old  sheep  pasture  and 
was  in  bo  exhausted  a  condition  that  there  was  not  sufiScient  grass 
to  pay  for  cutting.  In  the  spring  of  '89  four  acres  was  sown  to 
oats  and  spring  rye,  one-half  of  each  broadcast  and  the  other  half 
drilled  in  with  the  Empire  drill.  200  lbs.  per  acre  of  Darling's 
fine  ground  bone  was  drilled  in  with  the  seed,  and  on  the  plots 
sown  broadcast,  the  same  quantity  of  fertilizer  was  put  on  with  the 
drill  before  the  seed  was  sown.  The  plots  lay  side  by  side,  running 
east  and  west,  and  were  divided  in  halves  north  and  south  and  the 
east  end  of  all  the  plots  recei\'ed  a  dressing  of  100  lbs.  per  acre  of 
muriate  of  potash.  The  seed  came  up  well  but  made  a  spindling 
growth  and  neither  rye  or  oats  was  ever  worth  cutting.  The  spring 
rye  produced  heads  about  1^  inches  long  on  straws  2^  feet  high 
without  grain,  and  as  far  as  could  be  determined  by  the  eye  or 
measurements  in  height,  there  was  no  difference  in  the  growth  be- 
tween the  portion  to  which  the  potash  was  applied  and  that  which 
received  the  bone  only,  or  between  the  drilled  and  broadcast  plots. 

In  June,  four  and  a  half  acres  adjoining  were  sown  to  buckwheat 
without  fertilizer  or  manure  of  any  kind  and  made  ^a  fair  growth 
of  stalk.  One-half  acre  just  north  of  the  oat  and  rye  plots  was 
divided  into  five  one-tenth  acre  plots  each  of  which  was  treated 
with  chemicals  or  manure  and  sown  to  buckwheat.  As  the  whole 
field  was  so  evidently  deficient  in  vegetable  matter,  or  humus,  the 
entire  field  was  plowed  about  September  Ist,  '89,  with  a  sulky 
swivel  plow  and  the  oats,  rye,  buckwheat  and  weeds,  which  had 
made  a  feeble  growth  in  the  slender  growth  of  grain,  were  plowed 
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in  and  completely  covered  from  five  to  six  inches  deep  and  winter 
rye  drilled  September  7th,  '89,  upon  the  field. 

The  portion  upon  which  buckwheat  had  been  grown  and  plowed 
in  without  manure,  produced  a  very  thin  stand,  and  where  sown 
broadcast  was  much  thinner  than  where  drilled.  The  best  portion  of 
the  grain  was  on  that  part  of  the  field  where  the  oats  and  rye  were 
sown  the  previous  season.  The  straw  was  of  good  height  and  very 
even  and  the  heads  of  uniform  length  and  well  filled,  the  stand, 
however,  was  thin  excepting  on  the  plots  Nos.  27  and  29  on  which 
stable  manure  and  seaweed  were  applied.  These  received  the  same 
amount  of  seed  but  the  plants  ^Hillered"  so  that  the  grain  was 
more  than  twice  as  thick  as  any  other  part  of  the  field.  The  grain 
was  cut  on  July  10th,  with  a  "  Wood  "  Reaper.  An  average  spot 
of  exactly  100  square  feet  was  selected  from  each  plot,  carefully 
cut,  cured,  threshed  and  weighed  and  the  results  calculated  to 
yield  per  acre,  are  given  in  the  following  table.  To  obtain  the 
value  of  the  crop,  the  straw  is  estimated  at  twelve  dollars  per  ton 
and  the  grain  at  seventy-five  cenfs  per  bushel.  The  plot  to  which 
phosphate  alone  was  applied,  was  cut  into  by  a  highway  and  is 
therefore  left  out. 

YIELD  OP  RYE  PER   ACRE. 


Plot. 

Fertilizer. 

Quantity. 

Value. 

93  84 
40  00 

Tons  of 
Straw. 

2.64 
3.83 
2.42 
3.36 
2.33 
2.96 

Bushels 
of  Rye. 

Value  of 
Crop. 

26 

27 

Muriate  of  Potash 

Stable  Manure 

leoibs  .. 
6  cords  . . 

9.48 
37.27 

3.88 
25.03 

7.29 
17.98 

$38  79 
73  91 

28 

Nothlna: 

31  85 

29 

10  cords.. 
160  lbs... 
500  lbs... 

40  00 
2  74 
9  00 

59  09 

30 
Field 

Sulphate  of  Potash 

Mixed  Chemicals 

33  42 

49  00 

It  will  be  seen  from  the  above  table  that  the  plots  to  which  pot- 
ash was  applied,  Nos.  26  and  80  produced  in  one  instance  more 
straw  than  the  *' nothing  plot"  and  in  the  other  a  little  less,  while 
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the  potash  increased  the  yield  of  grain  two  or  three  fold.  As  the 
cost  of  seed  and  labor  to  the  time  of  harvesting  was  the  same  for 
all  the  plots,  and  the  labor  would  only  increase  in  proportion  to 
the  increase  in  the  crop,  we  estimate  the  greatest  profit  was  in  the 
field  crop.  Other  experiments  in  the  vicinity,  however,  indicate 
the  lack  of  phosphoric  acid  in  the  soil  and  a  direct  application  of 
that  element  might  have  given  even  greater  profit  than  the  field 
crop. 

Quite  a  series  of  plots  cultivated  for  two  years  in  corn  have  this 
fall  been  sown  to  rye  and  more  complete  results  are  expected  next 
•  season.     We  believe,  that  with  a  good  press  for  baling  the  straw, 
rye  can  be  profitably  grown  in  this  section  of  the  State. 

0AT3. 

A  portion  of  the  field  planted  in  '89  to  corn  without  manure, 
and  on  which  the  crop  was  very  small,  was  plowed  April  16th,  as 
deep  as  the  thin  soil  would  allow  without  turning  up  subsoil.  Har- 
rowed April  23d,  with  the  "  Cutaway  "  and  once  with  the  Smooth- 
ing harrow  to  put  the  ground  in  good  condition.  Nine  plots  of  one- 
fourth  acre  each,  were  laid  off  and  on  each  of  the  first  four  plots 
233f  lbs.  of  '*  Earle's "  Horsefoot  Guano  (sent  to  the  Station  for 
trial),  guaranteed  to  contain  1.5  to  2.5  per  cent,  of  nitrogen,  6  to 
10  per  cent,  of  phosphoric  acid  and  2  to  4  per  cent,  of  potash  was 
applied  with  the  grain  drill.  Plots  6  and  6  received  no  fertilizer. 
Plots  7,  8  and  9  each  received  219  lbs.  of  mixed  chemicals,  making 
the  value  equal  to  the  cost  of  the  Horsefoot  Guano  ($14.02)  per 
acre.  This  required  74  lbs.  of  muriate  of  potash,  100  lbs.  nitrate 
of  soda,  403  lbs.  of  dissolved  bone,  100  lbs.  of  fine  ground  bone, 
100  lbs.  of  tankage  and  100  lbs.  of  sulphate  of  ammonia.  This 
mixture  at  the  same  cost,  furnished  approximately  11.5  lbs.  more 
of  phosphoric  acid,  29.6  lbs.  more  of  nitrogen  and  an  equal  amount 
of  potash,  allowing  that  the  Guano  contained  the  full  amount  of 
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the  higher  guarantee  which  commercial  fertilizers  seldom  reach. 
In  fact,  if  analysis  shows  the  fertilizer  to  equal  the  lower  guarantee 
the  conditions  of  the  law  are  discharged,  hence  it  is  always  safe 
for  the  farmer  to  estimate  on  the  lower  guarantee  in  calculating 
the  value.  The  field  was  plowed  April  16th,  and  seeded  April  28d 
and  26th.  A  thick  growth  of  "  Charlock  "  (Brassicasinapistnim) 
came  up  in  June  and  the  field  presented  a  dense  mass  of  yellow 
bloom,  completely  liiding  the  oats.  Many  fields  in  this  section  are 
thoroughly  infested  with  this  weed.  The  weeds  were  pulled  from 
among  the  grain  as  carefully  as  possible  but  considerable  injury 
was  done  the  crop  by  the  weeds  and   in  the  removal  of  them. 

Plots  1, 2  and  9  were  sown  with  "  Bonanza"  oats  procured  of  B. 
L.  Bragg  &  Co.,  of  Springfield,  and  were  a  portion  of  the  Ameri- 
can Agricultural  prize  crop  of  135  bushels  per  acre.  The  seed  was 
very  plump  and  weighed  36  pounds  to  the  measured  bushel.  The 
other  plots  were  sown  with  "  New  York  State  Seed  Oats "  pur- 
chased of  a  grain  dealer,  and  weighed  80  pounds  to  the  measured 
bushel. 

Plots  5  and  6  received  no  fertilizer  and  produced  almost  nothing. 
What  grain  there  was  did  not  ripen  until  August  7th,  a  week  after 
the  other  plots  were  cut. 

Plots  7  and  8  were  sown  with  a  mixture  of  24  pounds  of  oats 
and  29  pounds  of  Canada  peas,  yellow  peas  being  used  on  one  plot 
and  green  peas  on  the  other.  There  was  apparently  no  difference 
in  the  growth  and  both  plots  were  cut  for  fodder  July  24th.  Tlie 
peas  were  sown  on  Ihe  furrow  and  the  ridges  worked  down  with 
the  smoothing  harrow,  when  the  oats  were  sown  broadcast  and 
harrowed  in. 

On  plots  1,  8  and  5  the  seed  was  sown  with  the  Empire  Drill 
and  on  plots  2,  4  and  6  it  was  sown  broadcast  and  covered  with 
the  smoothing  harrow.  The  same  seed  sown  broadcast  came  up 
at  least  one  day  sooner  than  when  drilled. 
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BXPBRIMENT  WITH  OATS. 


FmBTIltUBB  PBB  ACBS. 


KlQd. 


1  Earl«*ft  Horaefoot  Ooano. 

9   ,         •«  •(  t« 

'   I 

«  I         •«  « 

4  I      •«  «t  ft 

6  Noiblng 

5  "        


I   Mixed  Cbemteato.. 

S  I     *'  " 

9    I         M  t« 


:3 


095  lbs, 
985   " 
085   *• 


877  Ibfl. 

877   " 
877    " 


$14  02 
14  02 
14  02 
14  02 


14  02 


I 


Bonanza. . 


New  York  Bute. 


J  York  SUte..» 
f  Yellow  peas.  ) 


u<M  JYork  State., 
"  "*!  /Green  pea*. 


14  02|Booanx 


2 


I- 


Drllled.... 
Broadcast. 
Drilled.... 
Broadcast. 
Drilled.... 
Broadcast. 


o  . 


|061bs... 
06 

oe 

I- 

96 

I 

96 
;   96  lbs. 

[lie  " 

]   96  " 
I  ( 116  " 

'96  lbs.... 


Crop  pbb 

ACBS. 


1810 
1602 
1844 
1812 
412 
808 


u 

422 


660 


1492 


CONCLUSIONS. 

As  to  variety  of  oats.  The  New  York  State  Oats  gave  better 
results  as  to  grain  but  less  straw  than  the  ^^  Bonanza,''  the  latter 
being  about  three  inches  taller  than  the  former. 

As  to  method  of  sowing. — ^The  average  of  the  "  drilled  "  plots 
was  323i  pounds  of  oats  and  1188}  pounds  of  straw  as  against  289^ 
pounds  of  oats  and  1070|  pounds  of  straw,  or  11  per  cent,  more 
grain  and  just  a  fraction  less  than  11  per  cent,  more  straw  on  the 
plots  where  the  seed  was  sown  with  the  Empire  Drill. 

As  to  Fertilizere. — We  can  only  compare  plot  4  with  plot  9 
where  the  conditions  were  equal  as  to  variety  of  seed  and  method 
of  sowing.  Here  we  find  that  mixed  chemicals  at  the  same  cost 
gave  34*6  per  cent,  more  grain  and  13.7  per  cent,  more  straw  than 
Earless  Horsefoot  Guano. 
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CORN. 

In  1889,  a  portion  of  the  old  sheep  pasture  was  plowed  and  laid 
out  in  plots,  exactly  four  rods  square,  containing  one-tenth  of  an 
acre  each.  Five  rows  of  plots  with  six  plots  in  a  row  were  laid 
out.  The  plots  were  separated  by  pathways  five  feet  in  width  run- 
ning each  way  at  right  angles.  The  first  row  of  plots  on  the  north 
was  planted  to  potatoes.  The  second,  third  and  fourth  rows  were 
planted  to  an  eight  rowed  variety  of  white  flint  field  corn,  and  the 
fifth  row  was  sown  to  buckwheat  and  later  to  rye  and  under  that 
heading  the  report  may  be  found. 

Of  the  18  plots  planted  with  corn.  No.  19  was  divided  by  a  road- 
way being  laid  out  across  it  and  hence  it  is  dropped  out  of  the  table. 
Plots  9, 15  and  21  received  at  the  rate  of  six  cords  of  horse  man- 
ure (straw  used  as  bedding)  per  acre  in  both  1889  and  1890.  This 
was  applied  during  the  winter  and  spread  immediately  on  the  snr- 
face.  Plots  11, 17  and  23  received  at  the  rate  of  ten  cords  of  sea- 
weed per  acre  in  1889,  applied  in  the  same  way.  In  1890,  seaweed 
was  difficult  to  obtain  and  these  plots  received  only  the  chemicals 
as  stated  in  the  table.  After  the  plots  had  been  plowed  and  well 
harrowed  and  just  before  planting,  the  chemicals  were  carefully 
weighed,  applied  by  hand  broadcast  to  the  surface  and  lightly 
worked  into  the  soil  with  a  cultivator. 

The  corn  was  planted  in  hills  three  feet  apart  each  way.  lu 
1889,  the  ground  was  plowed  to  a  depth  of  seven  inches.  May  6th 
to  12th,  worked  with  Cutaway,  Acme  and  smoothing  harrows. 
Chemicals  applied  and  planted  May  24th.  The  cultivation  w^as 
shallow — the  surface  stirred  to  the  depth  of  two  inches  June  IStli, 
22d  and  August  7,  and  the  plots  hoed  by  hand  June  17th,  24th  and 
August  10th.  The  crop  was  cut  up  on  September  21st  and  husked 
and  weighed  November  16th.  The  chemicals  applied  and  the 
weight  of  corn  and  stover,  calculated  to  amount  per  acre,  is  shown 
by  the  table  for  1889. 
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1 
Plot.; 

7 

8 

9 
10 
11 
12 

13 

14  I 

16 
16 

17 

18  I 

20  ' 

1 

Fbbtiuzbb  Applied  pbr  Acrk. 

YiBLp  OP  Corn  pbr  Acrb. 

Kind. 

QoADdty. 

Cost. 

Poaoda  of 
Ears. 

Pounda  of 
Stover. 

Bone  Black 

320  lbs... 
160  *'  ... 
6  ijords. . . 

^  4  16 

3  84 

40  00 

750 

470 
2965 

445 
1720 

300 

1525 

1040 

2700 
700 

2070 

950 

1460 

2572 
620 

2045 

430 

760 

Muriate  of  Potash 

540 

Stable  Manare 

Nothing 

2350 
535 

Seaweed 

Sulphate  of  Potash 

r  Bone  Black  320 

10  cords.. 
160  lbs... 

720  "... 

560  **  ... 
6  cords. . . 
400  lbs... 
400  "  ... 
10  cords. . 
400  lbs... 

560  "... 

640  "  ... 
6  cords. . . 

320  lbs... 

320  "... 
10  cords. . 

320  lbs... 
480  "  ... 

40  00 
2  72 

10  72 

10  44 

46  60 
6  60 

46  60 

9  32 

13  60 

49  44 
9  44 

49  44 

11  16 

1530 
480 

(Ground  Bone     400 

r  Muriate  of  Potash  ...  .160 

[Ground  Bone 400 

i  Stable  Manure 

1135 
1875 

, Ground  Bone. 

1940 

Ground  Bone 

f  Seaweed 

Ground  Bone 

560 
1720 

r  Sulphate  of  Potash  . .  .160 

[Ground  Bone 400 

Muriate  of  Potash  ...  .160 
i  Bone  Black 320 

805 

Sulphate  of  Ammonia.  160 
f  Stable  Manure 

1060 

21 
22 

Muriate  of  Potash       160 
Sulphate  of  Ammonia.  160 

r  Muriate  of  Potash  .    .  160 
Sulphate  of  Ammonia.  160 

(  Seaweed 

1833 
795 

23 
24 

Muriate  of  Potaah  .      160 
Sulphate  of  Ammonia.  160 
Sulphate  of  Potash  . .  .160 

Muriate  of  Potash 160 

Sulphate  of  Ammonia .  160 

1710 
660 

The  past  season,  1890,  the  plots  were  plowed  seven  inches  deep 
with  the  Syracuse  Sulky  Swivel  plow  on  May  12th,  well  harrowed, 
as  the  previous  year,  the  chemicals  applied  and  cultivated  into  the 
surface  soil  and  the  same  variety  of  corn,  white  flint,  planted  May 
29th.  The  plots  were  cultivated  June  2l8t,  July  18th,  28th  and 
August  7tb  and  hoed  June  30th,  July  18th,  August  4th  and  13th. 
The  com  was  cut  and  shocked  on  September  24th,  and  husked 
October  20th  and  November  3d,  care  being  exercised  to  prevent 
any  variation  in  weight  through  difference  in  date  of  husking.  For 
the  various  chemicals  and  manure  applied,  with  cost  of  same  and 
weight  of  crop,  calculated  to  amount  per  acre,  the  reader  is  referred 
to  the  table  for  1890. 
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FERTILIZER  EXPERIMENT  WITH  CORN— 1890. 


Fbrtilizkb  Applixd  pkb  Acbx. 

YlBLD  or  COBN  PBB  ACBB. 

^2 

"r 

o 

"S  . 

Plot. 

Kind. 

Quuitity. 

CkMt. 

|8 

|5 

III 

11 

270 

£S 

640 

i;- 

7 

Bone  Black 

180  lbs... 

<^  2  34 

370 

1660 

8 

Muriate  of  Potash 

110  "... 
6  cords... 

2  64 
40  00 

110 

4360 

60 

890 

90 

1310 

160 

790 

200 
5670 

220 
1680 

650 

9 

Stable  Manure 

11910 

10 

Nothing 

490 

11 

/Nothing 

\     (Seaweed  in '89). 
Sulphate  of  Potash    . . 

3530 

12 

. 

200  lbs... 

3  40 

340 

260 

600 

660 

13 

r  Bone  Black  

\  Ground  Bone 

.iso 

.400 

680  "  ... 

8  94 

1190 

930 

2120 

4030 

14 

f  Muriate  of  Potash.. 
\  Ground  Bone 

.110 

.400 

510  "... 
6  cords. . . 

9  24 

1196 

980 

2136 

3690 

15 

f  Stable  Manure. . .   . 
t  Ground  Bone 

,  , 

400  lbs... 

46  60 

5450 

1090 

6540 

9960 

10 

Ground  Bone     ...   . . 

400  "  ... 
400  "  ... 

6  60 
6  60 

460 
2900 

810 
1030 

1070 
3930 

1820 

j  Ground  Bone , 

7130 

17 

\     (Seaweed  in '89). 
/  Sulphate  of  Potash 
\  Ground  Bone  . . 

18 

.200 

400 

600  "  ... 

10  00 

1120 

640 

1760 

2570 

20 

f  Muriate  of  Potash, 
t Nitrate  of  Soda  ... 

.110 

.160 

270  "... 

6  48 

510 

620 

1130 

1120 

r  Stable  Manure  .     . 

6  cords. . . 

21 

i  Muriate  of  Potash  . 

.110 

Nitrate  of  Soda. . . . 

.160 

270  lbs... 

46  48 

4170 

1310 

5480 

9920 

22 

/  Muriate  of  Potash  . 
\  Nitrate  of  Soda    . 

.110 

.160 

270  "... 

6  48 

30 

120 

150 

610 

r  Muriate  of  Potash  . 

.110 

23 

i  Nitrate  of  Soda. . . . 
(     (Seaweed  in  89). 
f  Sulphate  of  Potash 

.160 
.100 

270  "  . . . 

6  48 

1300 

760 

2060 

3670 

24 

\  Muriate  of  Potash.. 

.110 

(  Nitrate  of  Soda. . . . 

.160 

370  "  . . . 

8  18 

1      25 

190 

215 

1370 

SUMMABT. 

Looking  carefully  through  the  table  of  yields  for  1889,  we  find 
that  the  "  nothing  plot,"  No.  10-,  gave  a  very  small  yield,  less  than 
half  a  ton  of  corn  and  stover  together,  indicating  a  great  dearth  of 
plant  food  in  the  soil.  Plot  No.  12  to  which  sulphate  of  potash 
only  was  applied  gave  a  still. smaller  yield,  and  No.  8  which  received 
muriate  of  potash  only,  did  but  little  better.  No.  24,  which  received 
both  the  muriate  and  the  sulphate  of  potash  and  nitrogen  in  the 
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form  of  sulphate  of  ammonia,  gave  a  few  pounds  less  corn  and  a 
little  more  fodder  than  the  ''  nothing  plot.''  No.  22  was  fertilized 
the  same  as  No.  24  less  the  sulphate  of  potash,  but  gave  a  larger 
crop.  The  yield  of  the  plots  mentioned  shows  that  the  application 
of  potash  was  of  little  or  no  benefit  and  that  the  addition  of  nitro- 
gen in  the  form  of  sulphate  of  ammonia  was  of  little  value. 

Let  us  compare  the  plots  to  which  phosphoric  acid  was  applied 
in  the  form  of  bone  black  and  fine  ground  bone,  with  the  plots  just 
considered.  On  plots  7, 16  and  18  the  average  yield  in  round 
numbers  was  1058  pounds  of  corn  and  818  pounds  of  stover,  while 
the  average  cost  of  bone  was  $7.16 — phosphoric  acid  was  the  prin- 
cipal element  applied  to  these  plots  although  of  course  the  fine 
ground  bone  contained  a  little  nitrogen.  Plots  8, 12,  22  and  24 
gave  an  average  yield  of  455  pounds  of  corn  and  594  pounds  of 
stover  at  an  average  cost  of  $6.79,  therefore  an  additional  expense 
of  five  per  cent,  for  bone  phosphates  gave  an  increase  of  132  per 
cent,  of  com  and  87  per  cent,  of  stover  in  the  average  yield  over 
the  potash  and  sulphate-  of  ammonia  plots. 

The  bone  phosphates  on  plot  18,  at  27  per  cent,  of  the  cost  of 
seaweed  or  stable  manure,  gave  88  per  cent,  as  much  corn  and  74 
per  cent,  as  much  stover  as  the  seaweed  (plot  11),  and  51  per 
cent,  as  much  com  and  48  per  cent,  as  much  stover  as  the  £itable 
manure  plot  (No.  9). 

Stable  manure  (plot  9)  at  the  same  expense  per  acre  gave  better 
results  than  seaweed  (plot  11),  the  yield  of  corn  being  72  per  cent, 
greater  and  the  yield  of  stover  107  per  cent,  greater.  Comparing 
plot  9  with  plots  15  and  21  we  find  that  the  addition  of  chemicals 
to  the  stable  manure  did  not  increase  the  crop  as  the  yield  of  plot 
9  was  the  greatest. 

Comparing  plot  11  with  plots  17  and  28,  we  find  that  the  addi- 
tion of  chemicals  to  the  seaweed  increased  the  crop,  and  the  ground 
bone  was  a  more  economical  addition  than  muriate  of  potash  and 
sulphate  of  ammonia. 
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Turning  to  the  table  of  yields  for  1890  and  comparing  the  crop 
from  the  "  nothing  plot "  J^o.  10  with  the  yield  the  previous  year, 
as  a  basis,  we  find  there  was  very  little  hard  corn  and  that  the 
total  yield  was  51  per  cent,  less  than  in  '89  and  the  weight  of  fod- 
der had  decreased  9  per  cent.  Comparing  the  yields  of  grain  on 
plots  8  and  12  with  No.  10,  we  find  that  muriate  of  potash  gave  a 
smaller  crop  than  the  "nothing  plot"  and  that  the  sulphate  of 
potash  gave  200  per  cent,  more  than  the  muriate  and  100  per  cent, 
more  than  in  '89,  while  the  yield  on  the  muriate  was  only  42  per 
cent,  of  the  crop  of  '89.  The  low  grade  of  sulphate  of  potash  was 
used  and  the  same  quantity  of  actual  potash  was  applied  to  the  two 
plots. 

Comparing  the  bone  phosphate  plots  7, 16  and  13  with  the  potash 
and  nitrogen  plots  8, 12,  22  and  24  we  find  an  average  cost  of  the 
phosphates  of  $5.96  gave  an  average  yield  of  1276  pounds  of  corn 
and  2503  pounds  of  stover  as  against  an  average  expense  of  $5.15 
for  pot-ash  and  nitrogen,  which  produced  an  average  yield  of  291 
pounds  of  corn,  and  822  pounds  of  stover— rAencc  an  increase  of  16 
per  cent,  in  the  cost  of  the  bone  phosphates  gave  an  increased 
yield  of  336  per  cent,  of  corn  and  204  per  cent,  of  stover  over  the 
crop  produced  by  the  application  of  potash  and  nitrogen.  This  cor- 
responds with  the  results  of  the  previous  season  and  indicates  the 
benefit  to  be  expected  from  the  application  to  this  particular  field 
of  fertilizers  containing  a  large  per  cent,  of  phosphoric  acid. 

Plots  9, 15  and  21  received  as  much  stable  manure  as  in  '89 — 
making  $80  worth  per  acre  in  the  two  seasons.  Plot  9,  which  re- 
ceived stable  manure  only  gave  a  large  increase  in  the  crop  over 
that  of  '89—5670  pounds  of^corn  on  the  cob,  or  78.74  bushels  at  72 
pounds  to  the  bushel.  The  addition  of  ground  bone  on  plot  15  gave 
this  season  an  increase  over  plot  9  and  the  largest  yield  of  com  of 
any  plot — 6540  pounds,  of  which  83  per  cent,  was  hard  corn  as 
against  74  per  cent,  of  hard  corn  on  plot  9,  which  illustrates  the 
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iDflaence  of  phosphoric  acid  in  the  development  of  hard,  sound  corn. 
The  yield  of  plot  15  was  equivalent  to  90.88  bushels  of  shelled  corn 
per  acre.    Plot  21  did  not  give  as  good  a  crop  as  plot  9. 

To  plots  11, 17  and  28  was  applied  in  '89,  $40.00  worth  of  sea- 
weed but  none  in  '90,  consequently  plot  11  received  nothing  this 
year,  yet  the  yield  of  corn  was  nearly  as  great  as  last  season  and 
that  of  stover  more  than  double,  while  the  influence  of  ground  bone 
is  plainly  seen  in  the  yield  of  plot  17  as  compared  with  plot  23 
this  season  and  the  yield  of  the  same  plots  last  season.  The  de- 
crease in  the  yield  of  corn  on  plots  22  and  24  over  the  yield  of 
'89  is  particularly  noticeable  and  probably  due  to  the  utter  ex- 
haustion of  the  phosphoric  acid  in  the  soil  of  these  plots. 

CONCLUSIONS. 

From  this  experiment  it  is  evident  that  the  soil  is  very  deficient 
in  phosphoric  acid  and  that  unless  that  element  is  supplied  the  ex- 
penditure of  money  for  other  fertilizing  elements  is  a  positive  waste. 

The  same  money  value  of  stable  manure  produces  better  results 
than  seaweed. 

POTATOES. 

In  the  tenth  acre  plots  laid  out  as  described  in  fertilizer  experi- 
ment  with  corn,  plots  1-6  inclusive  were  planted  to  potatoes  in  '89 
and  '90.  Twenty  rows  were  planted  across  each  plot  and  to  each 
five  rows  was  applied  a  different  kind,  or  a  greater  or  less  quantity 
of  chemicals  than  to  the  adjoining  five  rows.  The  plot  was  so  di- 
vided in  planting  the  rows  that  each  five  occupied  just  one-fortieth 
of  an  acre,  making  24  plots.  As  in  the  corn  experiment  the  plan 
was  to  compare  seaweed  and  stable  manure  and  ascertain  what 
chemical  or  chemicals  would  give  the  best  results.  In  '89  the 
blight  (potato  rot)  so  affected  the  potatoes  that  the  results  are  not 
of  value.     Manure  was  applied  broadcast  during  the  winter  to  plot 
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3  but  no  seaweed  to  plot  5.  The  ground  was  thoroughly  plowed 
April  2dth,  harrowed  the  last  of  April  and  the  seed  planted  May 
Ist.  Variety :  **  Houlton,"  Early  Rose,  large  sizef  tubers  cut  to 
one  and  two  eyes,  and  planted  fifteen  inches  apart  in  drills  4  to  6 
inches  deep.  Two  light  furrows  were  then  thrown  together  over 
the  potatoes,  the  fertilizer  scattered  along  the  ridge  and  raked  into 
the  surface  soil. 

June  2d9the  potatoes  were  just  breaking  through  the  surface 
and  the  plots  were  thoroughly  "  bushed,"  the  horse  traveling  be- 
tween the  drills.  This  operation  tore  off  the  earth  at  the  top  of 
the  ridges  including  any  small  weeds  which  had  sprung  up  and  left 
the  soil  open  when  the  potatoes  were  coining  through.  A  '^  Planet 
Jr."  cultivator  was  run  between  the  drills  on  June  9th,  17th,  21st 
and  July  8th  and  18th  and  a  hand  hoe  was  used  to  stir  the  earth 
between  the  potatoes  in  the  drill  on  June  17th,  25th'and  July  18th. 
What  few  weeds  survived  were  pulled  by  hand  August  13th.  Lon- 
don purple  mi^ed  with  plaster  at  the  rate  of  I  pound  of  purple  to 
100  pounds  of  plaster  was  applied  June  22d  and  July  2d  to  destroy 
the  potato  bug  larvae.  The  crop  was  dug  September  29th  and 
80th. 


POTATOES  1-10  ACRE  PLOTS. 


^ 

Fertilizer  Applied 

PER  Acre. 

ii 

Plot. 

Kind. 

!*.266 
...200 
...200 
...200 
...200 

Quantity. 

Cost. 

$14  00 

11  80 

9  60 

14  40 

H 

1 

1 

2 
3 

4 

Sulphate  of  AmmoDia 

f  Muriate  of  Potash 

\  Sulphate  of  Ammonia 

f  Bone  Black 

\  Sulphate  of  Ammonia    

r  Muriate  of  Potash 

400  lbs... 
400  *•    . . 
400  "    . . 

600  ''    . . 

9.33 
23.33 
21.33 

■  Bone  Black 

...200 

(  Sulphate  of  Ammonia 

.   .200 

60.33 
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25 


Plot. 


3  -( 


12 


(^3 


Fertilizer  Applied  per  Acre. 


Kind. 


400 
400 


600  " 
6  cords . 
6  cords  . 

200  lbs. 
6  cords . 

400  lbs. 
6  cords. 


600  lbs. 


Ground  Bone 

/Ground  Bone 200 

iMuriate  of  Potash 200 

(Ground  Bone 200 

\  Sulphate  of  Ammonia 200 

{Ground  Bone  200 
Sulphate  of  Ammonia 200 
Muriate  of  Potash 200 

Stable  Manure  

f  Stable  Manure 

\  Muriate  of  Potash 200 

{Stable  Manure 
Muriate  or  Potash 200 
Sulphate  of  Ammonia 200 

r  Stable  Manure 

I  Muriate  of  Potash 200 

I  Sulphate  of  Ammonia 2n0 

[Bone  Black 200 

Nothing 

U'Nitrate  of  Soda 

,  J  f  Nitrate  of  Soda 200 

^^'l  \  Muriate  of  Potash 200 

I  f  Nitrate  of  Soda 200 

16,  \  Muriate  of  Potash 200 

i  Bone  Black 200 

,..1  f  Nothing 

^'  \     (Seaweed  in  1889). 

f  Muriate  of  Potash 200 

\     (Seaweed  in  1889). 

Muriate  of  Potash 200 

Sulphate  of  Ammonia 200 

(Seaweed  in  1889). 

Muriate  of  Potash 200 

Bone  Black 200 

Sulphate  of  Ammonia 200'  600  " 

(Seaweed  in  1889).  I 

Ground  Bone 400' 

Sulphate  of  Potash 400| 

,  Sulphate  Lime  (plaster)    ...   400  1200  '^ 

'Muriate  of  Potash 4001 

Nitrate  of  Soda 200 

Bone  Black 400,1000  " 

Sulphate  of  Potash    . .  .400, 

Nitrate  of  Soda 2001 

Bone  Black 400 1000  " 

24  Nothing ' 


18 


19 


20 


21 


22 


Quantity. 


400 


200  lbs. 
400  " 


600 


200 


400 


Cost. 

6  60 

8  10 

10  30 


15  10 
'40  00 

44  80 


51  80 

54  40 

*'4'86" 
9  60 


12  20 


4  80 
11  80 

14  40 

.1  14  80 
.1  19  60 
.;     16  80 


8§ 

fid  CO 


138.33 

114.66 

65.00 

64.00 
280.00 

265.00 
211.00 


244.66 
32.00 
21.00 

14.00 


84.66 
62.66 

87.00 
55.33 

153.33 

112.33 
204.33 


128.33 
16.66 
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The  table  for  convenience  may  be  divided  into  six  parts  of  four 
plots  each,  as  numbered. 

Sulphate  of  ammonia  was  used  on  the  first  series,  alone  and  in 
connection  with  potash  and  bone  black.  Used  alone,  the  crop  pro- 
duced was  very  much  less  than  where  nothing  was  applied — plots 
18  and  24.  Potash  or  bone  more  than  doubled  the  yield  but  even 
when  all  three  elements  were  applied  in  plot  4,  the  quantity  was  not 
large  enough  to  prove  profitable. 

On  the  second  series,  ground  bone  was  used  with  muriate  of  pot- 
ash and  sulphate  of  ammonia — and  an  application  of  400  pounds 
of  bone  at  a  cost  of  $6.60  gave  far  better  results  than  half  as  much 
bone  with  potash  or  ammonia  alone  or  together  at  quite  an  increase 
in  cost. 

On  tha  third  series,  stable  manure  was  applied  in  '89  at  the  rate 
of  6  cords  per  acre,  and  the  same  in  1890 — making  a  cost  of  $80 
per  acre  for  the  two  years:  The  crop  would  be  considered  good 
and  the  potatoes  were  smooth  and  of  good  quality.  Stable  manure 
alone  gave  a  greater  yield  than  when  chemicals  were  added. 

Of  the  fourth  series,  the  'first  plot  received  nothing  and  gave  at 
the  rate  of  32  bushels  per  acre,  mostly  small  ones.  Nitrate  of  soda 
and  potash  applications  gave  even  poorer  results,  but  on  plot  16 
the  use  of  the  three  essential  elements  of  fertility  gave  a  marked 
increase  in  the  crop. 

The  fifth  series  had  the  benefit  of  an  application  of  10  cords  of 
seaweed  in  '89  and  a  fair  crop  was  produced  on  plot  20  by  the  use 
of  muriate  of  potash,  bone  black  and  sulphate  of  ammonia. 

On  the  sixth  series  the  quantity  of  chemicals  used  was  increased. 
Plot  21  had  an  application  of  sulphate  of  lime  (plaster)  with 
ground  bone  and  sulphate  of  potash,  each  400  pounds — and  gave  a 
medium  crop.  Plot  22  gave  the  best  yield  of  any  plot  fertilized 
with  chemicals,  and,  the  cost  considered,  a  more  profitable  crop 
than  plot  9  (stable  manure).    Plot  23  was  fertilized  the  same  as 
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^  ^xce^ting  that  sulphate  of  potash  waa  used  instead  of  muriate. 
Tke  great  difference  in  yield  in  favor  of  the  muriate  is  worthy  of 
«ote,  but  addUional  work  is  necessary  to  substantiate  results. 

Tlie  value  of  phosphoric  add  is  as  evident  in  the  results  of  this 
experiment  as  in  the  earn  eocperiment. 

A  well  balanced  fertilizer  in  sufficient  quantity  is  more  econom- 
tea/  than  stable  manure  at  a  cost  of  $6.66  per  cord  on  the  field. 
(Compare  plots  22  and  9.) 

OTHER  EXPERIMENTS. 

Some  work  was  done  in  comparing  shallow  and  deep  plowing  for 
potatoes,  and  shallow  planting  in  drills  as  compared  with  the 
^  Rural  Trench  System."  Also  in  comparing  various  methods  of 
treating  seed  potatoes  to  secure  an  early  crop,  and  the  result  of 
planting  potatoes  from  which  the  sprouts  had  been  removed — 
more  work  in  the  same  line  will  be  done  this  season. 

Thirty-two  yarieties  of  oats,  28  varieties  of  barley  and  21  of 
wheat  were  sown  on  plots  of  6  x  8  feet  and  duplicate  plots  will  be 
sown  for  further  comparison  this  season. 

FARM  CROPS. 

Aside  from  the  land  devoted  to  experimental  work,  orchards, 

etc^  but  little  was  cultivated.    About  110  bushels  of  carrots  were 

grown  for  feeding  the  horses,  and  two  and  a  half  tons  of  Hungarian 

grass.    The  field  from  which  rye  was  harvested  has  been  seeded  to 

Snus  and  the  remainder  of  the  plain  land  west  of  the  barn  was 

plowed  daring  the  autumn. 

The  hay  crop  was  estimated  at  twenty-four  tons  of  upland  hay 
tod  three  tons  of  meadow  hay, — all,  cut  early  and  secured  in  good 
arrien 

Ifach  of  the  time  of  both  men  and  teams  has  been  devoted  to  the 
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improvement  of  the  farm  and  grounds — removing  rocks,  stones 
and  brush,  draining,  grading  and  work  of  like  character. 

DONATIONS. 

The  Earle  Phosphate  Co.  presented  the  Station  with  one  ton  of 
Earle's  Horsefoot  Guano  which  has  been  used  in  part  with  experi- 
ments this  season  with  good  results. 

In  September,  the  Geneva,  New  York,  Experiment  Station,  Dr. 
Peter  Collier,  Director,  presented  the  Station  with  two  registered 
Ayrshires.  The  bull  is  named  ^^  Geneva  Boy^^  and  was  dropped 
February  5, 1890.  Sire,  "  Tascott,"  No.  4386 ;  Dam,  "  Miss  Plow," 
No.  10148. 

The  heifer  was  dropped  July  24th,  1890.  Sire,  **  Dynamite,** 
No.  4343,  and  dam  "  Queen  Duchess,"  No.  9789.  She  is  named 
"  Geneva  Belled 

Sixteen  pamphlets  (on  different  subjects)  from  the  Smithsonian 
Institution. 

Report  New  York  State  Entomologist. 

Reports  of  the  Wisconsin  Dairymen's  Association,  D.  W.  Curtis, 
Secretary. 

Report  Stat«  Board  of  Agriculture  of  Vermont,  W.  W.  Cooke, 
Secretary. 

Report  of  the  State  Board  of  Horticulture  of  the  State  of  Cali- 
fornia, B.  M.  Lelong,  Secretary. 

Report  of  the  Board  of  Agriculture  of  New  Hampshire,  N.  J. 
Bachelder,  Secretary. 

Report  State  Board  of  Agriculture  of  Nebraska,  Robt.  W.  Fur- 
nas, Secretary. 

Report  of  the  Board  of  Directors  of  the  Kansas  State  Historical 
Society,  P.  G.  Adams,  Secretary. 

A  Census  of  the  Grasses  of  New  South  Wales,  H.  C.  L.  Ander- 
son, Director. 


Digitized  by  LjOOQ IC 


REPORT  OF  THE  DIRECTOR.  29 

EleTen  reports  of  the  Inspector  of  Milk  of  Rhode  Island,  Edwin 
C.  Calder,  Inspector. 

Fnll  set  of  reports  of  the  Board  of  State  Charities  and  Correc- 
tions of  Rhode  Island,  W.  W.  Chapin,  Secretary. 

Report  of  the  State  Board  of  Agriculture  of  Rhode  Island,  David 
S.  Collins,  Secretary. 

Report  of  the  State  Board  of  Agriculture  of  Virginia,  Thomas 
Whitehead,  Commissioner. 

Report  of  the  Secretary  of  the  State  Horticultural  Society  of 
Michigan  Edwy  C.  Reid,  Secretary. 

Report  of  the  State  Horticultural  Society  of  Missouri,  L.  A. 
Goodman,  Secretary 

Report  of  the  Department  of  Agriculture  for  the  Province  of 
Ontario,  Charles  Drury,  Minister  of  Agriculture. 

Report  of  the  Kansas  State  Board  of  Agriculture,  M.  Mohler, 
Secretary  J 

Agricultural  Gazette,  New  South  Wales,  H.  C.  L.  Anderson, 
Director. 

Several  Reports  of  the  United  States  Department  of  Agriculture, 
etc. 

Report  Ohio  State  Forestry  Bureau. 

The  future  of  Agriculture  in  the  United  States,  by  Dr.  Peter 
Collier,  Geneva,  N.  Y. 

Synopsis  of  experiments  made  by  J.  W.  Sanborn  at  the  Mis- 
souri Experiment  Station. 

Report  of  the  Annual  Session  of  the  Virginia  State  Grange, 
Thomas  S.  Stadden,  Secretary. 

Report  of  the  Commissioner  of  Agriculture  of  the  State  of  Louis- 
iana, T.  J.  Bird,  Commissioner. 

Report  upon  Tuberculosis,  and  its  prevalence  among  the  neat 
cattle  of  Rliode  Island.  Charles  H.  Fisher,  Secretary  State  Board 
of  Health. 


Digitized  by  LjOOQ IC 


80  STATE   AOBICULTUBAL  EXPERIMENT  STATION. 

Report  of  the  National  Farmers'  Congress  of  the  United  States. 
Annual  Reports  and  Bulletins  of  all  the  experiment  Stations, 
and  newspaper  exchanges  as  follows : 
Rural  New  Yorker,  New  York. 
Baltimore  Weddy  Sun,  Baltimore,  Md. 
Mirror  and  Farmer,  Manchester,  N.  H. 
Industrial  News,  Toledo,  Ohio. 
Southern  Oultivalor  and  Dixie  Farmer,  Atlanta,  Ga. 
Pomona  Herald,  Providence,  R.  I. 
The  Practical  Farmer,  Philadelphia,  Pa. 
The  Agricultural  E^omisL,  Indianapolis,  Indiana. 
Sentinel  and  Advertiser,  Hope  Yalley,  R.  I. 
The  Holstein  Friesian  Register,  Boston,  Mass. 
The  Monthly  Bulletin,  Tallahassee,  Florida. 
Western  Resources,  Lincoln,  Neb. 

Western  Garden  and  Poultry  Journal,  Des  Moines,  Iowa. 
The  Western  Farmer  and  Stockman,  Sioux  City,  Iowa. 
The  Farmer^s  Home,  Dayton,  Ohio. 
Horticultural  Art  Journal,  Rochester,  N.  Y. 
The  New  Dairy,  New  York,  N.  Y. 
Review  and  Farmer,  Pueblo,  Colorado. 
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H.  J.  WHEELER. 


The  work  of  completing  the  Chemical  Laboratory  which  it  was 
hoped  would  be  accomplished  early  in  the  year  (1890),  was  seri- 
ously delayed  from  various  causes  and  it  was  not  until  the  early 
spring  that  the  cases  of  chemical  apparatus,  which  had  been  stored 
since  their  arrival  from  Germany,  could  be  transferred  to  the 
Chemical  Laboratory,  and  since  the  building  was  not  yet  fully  com- 
pleted the  material  was  unpacked  and  temporarily  placed  whei^e  it 
would  not  interfere  with  the  further  work  of  painting  and  finishing. 
Upon  the  completion  of  the  Laboratory  a  temporary  water  supply 
was  obtained  by  use  of  a  hydraulic  ram  which  was  placed  in  the 
run  north  of  the  building.  Owing  to  the  dry  weather  which  now 
ensued  this  supply  failed  before  the  necessary  working  apparatus 
could  be  washed  and  suitably  arranged.  The  contract  for  the  Lab- 
oratory building  did  not  include  fume-chambers  and  many  of  the 
necessary  shelves  and  cases.  To  meet  this  necessity,  arrangements 
were  made  for  their  construction,  which  was  begun  at  once.  It 
was  already  late  in  the  autumn  before  these  additions  were  com- 
pleted. 

For  some  time  previous  to  the  introduction  of  the  temporary 
water  supply  referred  to  above,  the  Board  of  Managers  had  been 
considering  the  matter  of  a  permanent  supply  adapted  to  all  the 
needs  of  the  institution,  in  the  form  of  an  artesian  well  sur- 
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mounted  by  a  large  water  tank  and  wind  motor.  The  contract  for 
the  same  was  finally  awarded  and  at  the  close  of  the  summer  op- 
erations began.  The  contract  for  connecting  the  buildings  with 
this  supply  was  also  soon  awarded  and  the  whole  had  so  far  pro- 
gressed that  by  the  use  of  a  hand  pump,  water  was  forced  into  the 
water  tank  so  that  in  October,  the  work  of  washing  and  arranging 
apparatus,  of  mixing  and  preparing  solutions  for  analytical  work, 
etc.,  began.  From  that  time  to  the  present,  except  for  the  serious 
interruption  consequent  upon  the  calculation,  compilation  and  ar- 
ranging for  publication  of  the  results  of  the  series  of  co-operative 
field  experiments  (the  details  of  which  will  be  found  in  another 
place  in  this  report),  the  work  of  analysis  and  further  equipment 
of  the  Laboratory  has  been  in  progress.  The  charge  of  these  co- 
operative experiments  was  put  into  my  hands  in  March,  by  Direc- 
tor Fiagg,  whose  many  other  duties  interfered  with  the  conduct  of 
the  same.  Letters  explaining  the  proposed  plan  were  sent  to  Mast- 
ers of  Oranges  and  other  representative  farmers  in  the  State ;  as 
a  result  of  which,  after  further  correspondence,  twenty-one  definite 
applications  were  received,  and  ten  fields  of  an -acre  each,  not  in- 
cluding one  upon  the  Station  farm,  were  selected  for  the  trials. 
My  personal  attention  was  given  in  the  factory  to  the  weighing  out 
of  the  fertilizers  required  for  this  purpose  and  as  a  further  prepar- 
ation for  the  experiment,  a  visit  was  made  to  each  of  the  ten  exper- 
iment fields  in  the  various  sections  of  the  State,  and  with  a  transit 
each  field  was  accurately  surveyed  and  laid  off  into  twenty  plots, 
each  comprising  one-twentieth  of  an  acre.  For  the  purpose  of 
special  observation  on  the  experiments  most  of  the  plots  were 
again  visited  just  before  harvesting. 

During  the  early  portion  of  the  year,  I  was  called  upon  as  here- 
tofore to  assist  the  Director  in  the  general  business,  correspondence, 
etc.,  connected  with  the  welfare  of  the  institution,  and  later,  in  con- 
nection with  the  field  experiments  and  in  surveying  and  locating 
buildings,  roads  and  walks. 
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After  making  a  careful  study  of  the  relative  merits  of  all  the  dif- 
ferent gas  machines  on  the  market,  a  Springfield  gas  machine  with 
"mixing  regulator"  was  purchased  and  set  in  position.  The  gas 
famished  is  fully  equal  to  city  gas,  for  all  laboratory  and  illumina- 
ting purposes,  and  is  produced  at  less  cost.  Special  attention  has 
been  devoted  to  the  details  of  piping  the  Laboratory  work  benches 
for  gas,  with  the  attempt  to  combine  the  greatest  convenience  and 
economy.  It  gives  me  much  pleasure  to  be  able  to  report  that  the 
work  of  this  Division  is  now  in  progress. 

All  fodders  and  fertilizing  materials  of  every  nature,  will,  in 
case  the  results  are  of  more  or  less  general  interest,  be  examined 
free  of  cost  to  parties  sending  the  same,  the  Station  reserving  in 
such  case,  the  right  to  publish  the  results. 

GENERAL    ANALYSES    OP    FERTILIZING    MATERIALS, 
WASTE  PRODUCTS  AND  WATER. 

1.    MuBiATi  OP  Potash. 

Used  in  1890  in  the  Station  experiments. 

Water 2.18  per  cent. 

Potash  (potassium  oxide) 50.82  "      " 

2.    Dissolved  Bone  Black. 

Used  in  1890  in  the  Station  experiments. 

Water 8.04  per  cent. 

Total  phosphoric  acid 21.21   "      " 

Soluble      "  **     14.17   "      " 

Reverted  "  "    3.86  "      " 

Insoluble  "  "     3.19   "      " 

This  material  is  made  from  the  refuse  bone  black  of  the  sugar 
refineries  by  treatment  with  sulphuric  acid,  by  which  a  large  pro- 
portion of  the  phosphoric  acid  is  rendered  soluble. 
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3.    Dissolved  Bone. 

Sent  for  analysis  by  J.  F.  Reynolds,  Olney ville,  R.  I. 

Water 6.81  per  cent. 

Total  phosphoric  acid 20.68   "  '* 

Soluble      "  "    1.84  ''  '* 

Reverted   "  "    8.08  "  " 

Insoluble  "  "     11.21   "  '' 

Nitrogen 8.15  ''  " 

Commercial  valuation  per  ton  upon  the  basis  for  1889,  f 40.35. 
The  low  "soluble"  and  the  high  "  reverted"  acid  is  explained  by 
the  fact  that  a  long  interval  had  elapsed  since  its  manufacture,  on 
which  account  much  of  the  soluble  acid  had  passed  into  the  re- 
verted form. 

4.  Ground  Bone. 

Sent  for  analysis  by  D.  S.  Knowles,  Point  Judith,  R.  I. 

Water 8.61  per  cent. 

Total  phosphoric  acid 28.27   "      " 

Nitrogen 4.09  "      « 

This  sample  of  bone  was  exceptionally  coarse  which  consequently 
lowers  its  real  value  as  a  fertilizer.  In  purchasing  commercial  fer- 
tilizers, bone,  etc.,  the  chemical  composition  should  not  only  be 
taken  into  consideration,  but  also  the  fineness  of  the  same. 

5.  Well  Water. 

Sample  drawn  during  July,  1890,  from  the  old  well  on  the  Sta- 
tion farm. 

ParU  per  HllUon. 

Actual  ammonia 0.00 

Albuminoid  ammonia 0.10 

Chlorine 10.00 
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The  question  of  water  analysis  and  the  value  of  the  same  in  de- 
termining the  healthfulness  of  drinking  waters  will  be  discussed 
in  a  future  issue  of  the.  Station. 

Wood  Ashes. 

6.     Sent  for  analysis  by  0.  P.  Howard,  Tiverton,  R.  I. 

9.  Canada  hard  wood  ashes  sent  to  the  Experiment  Station  as 
a  sample  by  the  general  agents,  Munroe  Judson  &  Stroup,  Oswego, 

N.y. 

10,  Sent  for  analysis  by  J.  Herbert  Shedd,  from  West  King- 
ston, R.  I. 

6  9  10 

Per  cent.   Per  cent.   Per  cent. 

Water 3.72  7.32  10.63 

Potash,  (Ka  0) 3.43  4.58  6.68 

Phosphoric  acid 2.95  1.54  1.92 

Lime,  (Calcium  oxide) 22.17  32.28  33.08 

Magnesia,  (Magnesium  oxide)  . .  2.91  4.37 

Prom  these  analyses  it  will  be  seen  that  wood  ashes  vary  widely 
in  their  composition,  and  the  necessity  for  their  purchase  only  upon 
a  guaranteed  analysis  is  consequently  apparent. 

7.    Cotton  Waste. 

Prom  the  Union  Wadding  Works,  Pawtucket,  R.  I. 

This  material  is  sold  to  farmers  who  use  it  as  bedding  for  their 
stock.  Pour  samples  were  taken.  Sample  A.  had  been  colored 
but  was  fairly  clean.  Sample  B.  was  uncolored  and  was  also  clean. 
Sample  C.  was  less  pure  and  contained  considerable  coarse  mat- 
ter. Sample  D.  contained  still  more  coarse,  foreign  matter  than 
the  preceding  one. 

Tests  were  made  to  determine  their  relative  power  of  absorption, 
with  the  following  results : 
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Sample  A.  100  pounds  absorbed  453  pounds  of  water 
«       B.    "        "  "         650      *'  " 

H  Q^      ti  it  U  231         "  " 

((       D.    <<        «  «         267      ^^  ^^ 

A  chemical  analysis  of  Sample  C.  was  made,  which  represented 
about  the  average  of  all  the  samples.    The  following  is  the  result: 

Water 6.48  per  cent. 

Nitrogen 1.55  *'  " 

Phosphoric  acid 0.48   "  " 

Potash,  (K2  0) 1.05  "  ** 

Lime,  (Calcium  oxide) 1.49   "  " 

Magnesia,  (Magnesium  oxide) 0.42  "  " 

Insoluble  matter,  sand,  etc 36.72  "  " 

This  material  is  especially  valuable  as  an  absorbent  in  retaining 
the  liquid  or  more  valuable  portion  of  the  manure.  Its  real  value 
as  a  fertilizer  can  only  be  determined  by  actual  experiment. 

8.    Wool  Waste. 

Sent  for  analysis  by  J.  Herbert  Shedd,  City  Engineer,  Provi- 
dence R.  I. 

Water 1.89  per  cent. 

Nitrogen 2.79  "  *' 

Phosphoric  acid 0.17  "  " 

Potash,  (K2  0) 0.35  "  " 

Lime,  (Calcium  oxide) 0.19  "  " 

Magnesia,  (Magnesium  oxide) 0.08  "  " 

Insoluble  matter,  sand,  etc 49.33  "  " 

Estimating  nitrogen  at  15  cts.,  potash  at  4^  cts.  and  phosphoric 
acid  at  6  cts.  per  pound,  this  material  would  have  a  commercial 
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yalue  of  $8.86.  Its  value  as  a  fertilizer  depends  upon  the  rapidity 
with  which  it  becomes  available  to  the  plant  and  this  can  only  be 
determined  by  actual  experiment.  The  following  from  a  letter 
from  Mr.  Shedd  gives  an  idea  of  how  this  material  is  obtained  : 

"  In  reply  to  your  favor  of  the  22d  inst.  I  have  to  say  that  the 
material  sent  to  you  was  residue  from  the  treatment  of  wool  wastes 
to  secure  ^'de  gras."  The  washings  from  the  machines  where  the 
wool  is  scoured,  carrying  about  50  per  cent,  of  wool  waste,  are  run 
through  pipes  to  settling  basins  in  the  ground.  From  the  time  the 
washings  leave  the  machines  until  the  residue  is  turned  out  of  the 
canvas  bags,  about  a  week  elapses.  The  water  stands  in  the  set- 
tling basins  in  the  ground,  say  two  days.  Such  water  as  would 
soak  off  at  that  time  escapes,  the  rest  is  pumped  into  tanks,  say 
eight  or  ten  feet  cube,  where  six  or  seven  gallons  of  acid  (oil  of 
vitriol)  is  supplied  to  each  tank.  After  remaining  in  the  tanks 
about  fourteen  hours,  during  which  time  the  heavier  portion  set- 
tles to  the  bottom  and  the  lighter  portion  rises  to  the  top,  the  in- 
termediate water  is  siphoned  off  and  the  heavier  and  lighter  por- 
tions together  are  run  on  to  filter  beds  where  it  remains  to  drain 
away  the  water  for  about  two  days.  Then,  when  dry  enough,  it  is . 
shoveled  into  sheets  of  canvas  folded  over  so  as  to  make  a  package 
about  one  foot  by  two  feet  and  laid  in  a  press  between  metal  plates, 
where  it  is  subjected  to  steam  for  about  fourteen  hours  and  during 
which  time  it  is  put  under  pressure  and  the  oil  squeezed  out,  filter- 
ing through  bags.  The  oil  is  refined  by  steam.  The  residue  re- 
maining in  the  bags  is  then  spread  upon  a  floor  of  steam  pipes, 
where  it  is  dried,  and  it  is  afterwards  ground  in  a  mill,  coming  out 
in  the  form  sent  to  you  for  examination.'' 

11,  12  AND  18.    Sewage  Samples. 

Sent  for  analysis  by  J,  Herbert  Shedd,  City  Engineer,  Provi- 
dence, B.  L 
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No.  of  Um,  in  1000  lbs.  of  wwage. 

11.            12.  13. 

Dry  matter  at  100^  C 1.834  1.123  4.772 

Nitrogen 0.828   ,  0.198  1,188 

Phosphoric  acid 0.039  0.063  0.093 

Potash,  (Ka  0) 0.044  0.007  0.186 

Lime,  (Calcium  oxide) 0. 052  0 .  026  0 .  088 

Magnesia,  (Magnesium  oxide)  0  014  0 .  013  0.013 

Insoluble  matter,  sand,  etc. . .  0 .  016  0 .  153  0 .  117 

No.  11.  Was  from  "  Mason's  packing-house  drain  east  of  R.  R. 
track  and  just  north  of  slaughter-house  drain.  Sample  taken  Nov- 
ember 13th,  1890,  at  3.35  p.  m." 

No.  12.  Was  from  "  Mason's  slaughter-house  drain  east  of  R.  R. 
track.    Sample  taken  November  13th,  1890,  at  3.30  p.  m." 

No.  13.  Was  from  "  Comstock's  slaughter-house  drain  east  of 
R.  R.  track  and  north  of  Mason's.  Taken  November  13th,  1890, 
at  3.50  P.  M." 

Samples  11  and  12  contained  large  amounts  of  chlorine,  probably 
'  in  the  form  of  common  salt. 

14.    Examination  op  a  so-called  "Dyestufp." 

The  attention  of  the  Director  was  called  to  the  fact  that  a  party 
was  selling  a  so-called  "  dyestuff "  throughout  the  northern  portion 
of  the  State,  which  appeared  to  be  a  fraudulent  article.  The 
material  sold  for  each  color,  excepting  black,  had  a  brown  appear- 
ance resembling  that  of  linseed  meal,  and  on  a  trip  through  the 
section  of  the  State  where  it  had  been  sold  several  samples  of  these 
were  obtained.  The  black  "  dye  "  was  said  to  resemble  fine  coal 
dust  but  we  were  unable  to  obtain  a  sample.  The  samples  col- 
lected were  subjected  to  a  microscopical  examination,  which  to- 
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gether  with  a  qualitative  chemical  analysis  of  the  ash  which 
remained  after  burning,  established  its  further  resemblance  to 
linseed  meal. 

By  quantitative  determinations  7.06  per  cent,  of  fat  and  5.56  per 
cent,  of  nitrogen  were  found,  corresponding  with  the  percentages 
for  linseed  meal.  Naturally  all  attempts  to  dye  with  it  were  fruit- 
less. 

A  circular  letter  was  at  once  sent  to  each  newspaper  in  the 
State  calling  the  attention  of  the  public  to  the  fraud. 


CO-OPERATIVE    FIELD    EXPERIMENTS    WITH    PERTIL- 
IZERS,  ON  INDIAN  CORN. 

H.  J.  WHEELER. 

During  the  winter  of  '89  and  '90,  at  the  suggestion  of  Prof, 
Flagg  who  proposed  to  take  charge  of  the  matter,  it  was  decided 
that  the  Station  should  undertake  a  system  of  co-operative  field  ex- 
periments with  fertilizers,  provided  enough  farmers  in  the  different 
sections  of  the  State  were  ready  to  co-operate  in  the  work. 

As  the  season  advanced  the  demands  made  upon  the  time  of  the 
Director,  in  connection  with  the  erection  of  the  dormitory  and 
boarding-bouse  and  the  other  routine  business  of  the  Station,  ren- 
dered it  necessary  that  some  one  should  relieve  him  of  the  work 
and  at  his  request  I  assumed  charge  of  the  experiments. 

In  accordance  with  the  above  mentioned  plan  and  for  the  pur- 
pose of  reaching  parties  who  might  be  interested,  the  following 
circular  letter  was  sent  to  the  master  of  each  grange  in  the  State 
and  also  one  of  like  import  to  individual  farmers  in  other  localities : 
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STA11S  AGRICULTURAL  EXPERIMENT  STATION, 

Kingston,  R.  I.,  March  26th,  1890. 
Dear  Sir  : 

In  several  States  a  uniform  system  of  co-operative  field  experimeots  has 
been  adopted  for  the  purpose  of  learning  in  what  elements,  if  any,  our  soils  are 
deficient  and  to  serve  as  an  aid  in  familiarizing  the  farmers  with  methods  of 
experimenting.  The  Station  at  Kingston  desires  to  pursue  a  similar  coarse 
provided  there  are  farmers  in  the  difierent  sections  of  the  State  who  are  ready 
to  co-operate  in  the  work. 

It  is  desired  to  know,  as  soon  as  possible,  if  anyone  in  your  grange  would 
like  to  undertake  such  an  experiment.  All  fertilizers  and  seed  will  be  furnished 
free  of  charge  to  parties  undertaking  the  same,  and  the  Station  will  advise  as 
well  as  aid  directly  in  their  execution.  One  acre  of  moderately  level  land 
would  be  required,  and  should  it  seem  advisable,  the  experiment  may  be  con- 
tinued upon  the  same  land  for  several  seasons. 

The  Station  asks  no  returns  in  the  form  of  crops  or  money,  expecting  only 
that  the  work  will  be  conducted  in  a  careful,  conscientious  manner,  so  that  the 
results,  which  the  Station  reserves  the  right  to  publish,  may  be  of  value  to 
other  farmers. 

The  crop  selected  for  this  season  will  probably  be  Indian  corn. 

Will  you  kindly  embrace  the  earliest  opportunity  for  bringiog  the  matter 
before  the  members  of  your  grange? 

We  send  by  same  mall  copies  of  printed  bulletins  giving  the  necessary  de- 
tailed information.  Communications  relating  to  the  work  should  be  addi-essed 
to,  Yours  sincerely, 

CHARLES  O.  FLAGG,  Director, 

In  response  several  letters  were  received  asking  for  more  de- 
tailed information,  to  which  replies  were  immediately  sent,  fol- 
lowed by  another  circular  letter  stating  that  applications  to  receive 
consideration  should  be  sent  in  by  May  1st.  On  that  date  twenty- 
one  applications  were  on  file. 

Considering  the  amount  of  labor  and  time  involved  in  weighing 
out  and  putting  up  the  fertilizers  at  the  factory  and  in  visiting  the 
various  farms  for  the  purpose  of  accurately  laying  out  the  experi- 
mental plots,  it  was  decided  to  undertake  but  eleven'  experiments 
including  one  on  the  Station  farm.     In  general  a  choice  was  made 
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of  such  fields  as  would  best  represent  the  different  soils  of  the 
State  and  in  case  of  several  applications  from  one  locality  the 
selection  was  made  by  lot.  The  following  are  the  names  and  ad- 
dresses of  the  parties  whose  fields  were  thus  selected  : 

E.  P.  Crowninshield,  Abbott  Run,  R.  I. 

H.  Hartwell  Jencks,  Lime  Rock,  R.  I. 

Capwell  &  Tillinghast,  Summit,  R.  I. 

J.  B.  Vaughan,  Nooseneck,  R.  I. 

A.  A.  Sherman,  Davisville,  R.  I. 

Elmer  K.  Watson,  Nayatt  Point,  R.  I. 

Thomas  A.  H.  Tefft,  Jamestown  (north  end),  R.  I. 

David  T.  Briggs,  Jamestown  (south  end),  R.  I. 

Herbert  E.  Lewis,  Hope  Valley,  R.  L 

Coiirtland  P.  Chapman,  Westerly,  R.  L 

The  area  under  experiment  in  every  case  consisted  of  twenty 
plots,  each  containing  one-twentieth  of  an  acre. 

The  following  diagram  shows  the  arrangement  of  the  plots  and 
the  kind  and  amount  of  fertilizers  applied. 
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PLAN  OF  EXPERIMENTAL  FIELDS 
Showing  the  arrangement  of  plots  and  the  kind  and  amounJL  of  fertilizers  ap- 
plied.    Twenty  plots,  each  plot  one-twentieth  of  an  acre.     Where  pos- 
sible unmanured  strips  were  left  between  the  plots. 


0. 

No  Manure. 

1. 

Nitrate  of  Soda,  7.5  lbs. 

2. 

Dissolved  Bone  Black,  17.5  lbs. 

3. 

Muriate  of  Potash  7.5  lbs. 

4. 

Nitrate  of  Soda,  7.5  lbs. ;  Dissolved  Bone  Black,  17.5  lbs. 

5. 

Nitrate  of  Soda,  7.5  lbs. ;  Muriate  of  Potash,  7.5  lbs. 

6. 

Dissolved  Bone  Black,  17.5   lbs.;  Muriate   of    Potash,  7.5  lbs.; 
"Mixed  Minerals." 

7. 

Mixed  Minerals  as  No.  6,  plus  Nitrate  of  Soda,  7.5  lbs.,  i  Ration. 

8. 

Mixed  Minerals  as  No.  6,  plus  Nitrate  of  Soda,  15  lbs.,  f  Ration. 

9. 

Mixed  Minerals  as  No.  6,  plus  Nitrate  of  Soda,  22.5  lbs.,  full  Raiioo. 

6a 

.  Mixed  Minerals.    Duplicate  of  No.  6. 

10.    Mixed  Minerals  as. No.  6,  plus  Sulphate  of  Ammonia,  5.6  lbs., 
i  Ration. 


11.    Mixed  Minerals  as  No.  6,  plus  Sulphate  of  Ammonia,  11.2  lbs., 
I  Ration. 


12.    Mixed  Minerals  as  No.  6,  plus  Sulphate  Of  Ammonia,  16.8  lbs.,  full 
Ration. 


66. 

Mixed  Minerals.    Duplicate  of  No.  6. 

13. 

Mixed  Minerals  as  No.  6,  plus  Dried  Blood,  11  lbs.,  i  Ration. 

14. 

Mixed  Minerals  as  No.  6,  plus  Dried  Blood,  22  lbs.,  |  Ration. 

15. 

Mixed  Minerals  as  No.  6,  plus  Dried  Blood,  33  lbs.,  full  Ration. 

6c. 

Mixed  Minerals.    Duplicate  of  No.  6. 

00.    No  Manure. 
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Where  possible  unmanured  strips  were  left  between  the  plots. 
The  fields  being  of  different  forms  the  plots  on  no -two  fields  were 
of  exactly  the  same  length  and  breadth.  In  general,  the  hills  were 
three  feet  apart  in  the  row  and  the  rows  from  three  to  three  and  a 
half  feet  apart  according  to  the  width  of  the  plot. 

After  harrowing,  the  fertilizer  was  sown  broadcast  upon  each  plot 
and  harrowed  in.  Care  was  taken  in  sowing  that  the  fertilizers 
should  be  kept  back  a  little  from  the  edges  of  the  plots  and  that  in 
harrowing  it  should  ^not  be  dragged  over  upon  the  unmanured 
strips  or  the  adjoining  plots.  The  crop  selected  was  Indian  corn 
and  the  seed,  which  was  furnished  by  the  Station,  was  alike  in 
every  instance.  So  far  as  possible  the  corn  was  thinned  out  to 
four  stalks  to  the  hill. 

The  plan  of  the  experiment  was  not  to  get  the  greatest  possible 
yield,  nor  to  see  who  could  grow  the  most  corn  with  the  same 
amount  of  fertilizers,  nor  was  it  to  test  methods  of  cultivation  and 
tillage. 

Objects  op  the  Experiment. 

The  experiments  were  planned  for  three  purposes  :  1.  That  of 
learning,  if  posssible,  in  what  elements  some  of  the  soils  of  the 
i:>tate  are  especially  lacking.  2.  For  testing  the  relative  fertiliz- 
ing value  of  nitrogen  in  the  various  nitrogenous  compounds,  such 
as  nitrate  of  soda,  sulphate  of  ammonia  and  dried  blood.  3.  To 
learn  something,  if  possible,  of  the  probable  profit  or  loss  from 
large  and  small  applications  of  nitrogen  to  the  Indian  corn  crop. 

In  reply  to  the  question  which  might  be  raised  at  this  point : 
^  Why  cannot  the  needs  of  a  soil  be  determined  by  a  chemical 
analysis  ?  we  quote  the  following  from  Bulletin  No.  8  of  this 
Station:  "It  is  in  general  understood  that  those  elements  in 
the  soil  which  are  soluble  in  water  are  directly  available  as  food 
for  plants,  and  hence  one  might  suppose  that  if  a  given  amount  of 
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the  soil  were  treated  with  water  and  an  analysis  made  of  the  watery 
solution,  that  this  would  show  exactly  how  much  available  plant 
food  is  present  in  the  soil.  The  facts  of  the  case  are,  however,  that 
the  roots  of  plants  are  able  to  take  even  more  plant  food  from  the 
soil  than  that  which  water  alone  can  dissolve.  The  ends  of  the 
little  rootlets  have  been  shown  to  be  acid,  and  where  plants  are 
growing  upon  a  limestone  soil  it  is  a  very  easy  matter  to  find  some 
stone  over  the  surface  of  which  the  growing  rootlet  of  some  plant 
has  furrowed  its  channel.  Thus  then  the  plant  roots  are  acid  at 
their  extremities  and  their  power  to  extract  plant  food  from  the 
soil  is  greater  than  that  of  water.  If  now  some  acid  could  be  se- 
lected which  would  act  in  the  same  way  and  with  the  same  strength 
as  the  plant  roots,  then  we  should  be  in  condition  to  determine  ab- 
solutely the  amount  of  food  which  the  plant  can  get.  This  chem- 
ists have  vainly  attempted  to  do,  but  there  is  little  probability  that 
it  ever  can  be  done. 

If  an  analysis  is  made  of  the  solution  obtained  by  treating  the 
soil  with  a  strong  mineral  acid,  one  may  learn  whether  some  ele- 
ments are  totally  lacking  or  not  and  in  what  relative  quantities 
they  are  present. 

The  facts  of  the  case  are  that  practically  all  agricultural  soils 
contain  more  or  less  of  all  the  elements  of  plant  food,  yet  such 
analyses  may  be  very  misleading,  from  the  fact  that  in  a  given  case 
such  an  analysis  would  show  the  presence  of  large  amounts  of  phos- 
phoric acid,  while  in  reality  this  same  phosphoric  acid  might  be  in 
such  an  insoluble  form  that  practically  none  of  it  would  be  avail- 
able to  the  plant.  As  further  complicating  the  whole  question  of 
soil  analysis  must  be  mentioned  the  fact  that  not  only  do  plant 
roots  have  an  acid  reaction,  but  from  the  recent  investigations 
made  by  Prof.  Paul  Wagner,  at  Darmstadt,  Germany,  it  appears 
that  even  among  plants  of  the  same  general  character,  the  feeding 
or  dissolving  power  of  the  roots  is  a  varying  one.    In  the  case  of 
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wheat>  barley,  oats  and  rye,  it  was  found  that  the  *  feeding  power  * 
as  we  choose  to  term  it,  showed  wide  variations,  and  that  the  oat 
stood  ont  in  marked  contrast  to  the  rest  as  having  exceptional  power 
to  extract  potash  from  the  more  insoluble  potash  compounds  in  the 
soil.    From  this  it  will  be  seen  that  if  the  chemist  could  find  some 
acid  which  would  act  in  the  same  way  and  with  the  same  strength 
as  a  given  plant,  we  should  then  have  no  assurance  that  this  would 
be  any  real  measure  of  the  amount  of  plant  food  which  some  other 
plant  could  extract  from  the  same  soil.    If,  then,  a  soil  analysis  is 
often  of  little  or  no  value,  the  practical  question  presents  itself : 
How  can  the  needs  of  a  soil  be  determined  ?    This  is  a  problem 
which  several  of  the  agricultural  experiment  stations  have  been 
trying  to  solve  .by  letting  plants  answer  the  question  for  them- 
selves.   For  this  purpose  several  plots  of  land  are  laid  out ;  one  i^ 
fertilized  with  potash  alone,  one  with  phosphoric  acid  alone  and  one 
with  nitrogen  alope ;  then  follow  combinations  of  potash  and  nitro- 
gen, potash  and  phosphoric  acid  and  phosphoric  acid  and  nitrogen. 
As  a  check  upon  the  whole,  other  plots  are  left  unfertilized  and 
some  are  furnished  with  a  combination  of  all  these  elements."    If 
the  soil  contains  all  the  elements  but  potash,  in  available  form,  it 
is  only  necessary  that  potash  be  supplied  in  order  that  plants  may 
develop.     If  both  potash  and  nitrogen  are  lacking  the  plant  will 
develop  as  soon  as  they  are  furnished.    From  such  experiments 
general  conclusions  may  be  drawn  as  to  what  element  or  elements 
are  especially  lacking. 

For  the  purpose  of  throwing  more  light  upon  the  relative  fertil- 
zing  value  of  nitrogen  in  its  various  combinations,  a  series  of  plots, 
Nos.  6  to  6c.  inclusive,  as  shown  by  the  plan  on  page  42,  were  sup- 
plied with  a  like  amount  of  potash  and  phosphoric  acid.  These 
plots  were  now  divided  into  three  groups  of  three  plots  each,  to 
the  first  group  of  which  (plots  7,  8  and  9)  nitrogen  in  the  form  of 
nitrate  of  soda  was  applied.    The  second  group  (plots  10, 11  and 
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12)  was  supplied  with  nitrogen  in  the  form  of  sulphate  of  am- 
monia, and  to  the  third  group  (plots  13, 14  and  15)  nitrogen  was 
applied  in  the  form  of  dried  blood. 

Plots  7,  10  and  13,  the  first  plots  in  each  of  the  respective 
groups,  were  given  only  a  *'  i  ration  "  of  nitrogen,  the  second  plot 
in  each  group  a  ''  f  ration,"  or  twice  as  much  as  the  first,  and  the 
last  plot  a  ^'  full  ration,"  or  three  times  as  much  as  the  first. 

From  these  experiments  it  was  hoped,  as  stated,  that  some  con- 
clusions could  be  drawn  as  to  the  relative  fertilizing  value  of  nitro- 
gen in  these  various  forms  and  as  to  the  probable  profit  or  loss  of 
large  and  small  applications  of  nitrogen  to  the  Indian  corn  crop. 

The  plan  of  the  experiment  is  that  adopted  by  the  Storrs  School 
Agricultural  Experiment  Station  in  Connecticut^  the  results  of 
^hich  in  that  State,  are  to  be  found  in  the  annual  reports  of  that 
station  for  the  years  1888  and  1889. 

In  order  to  obtain  the  most  reliable  results  fi;om  field  experi- 
ments the  land  should  be  plotted  and  cropped  for  a  few  years  with- 
out manure  in  order  that  the  relative  natural  yield  of  the  plots 
may  first  be  determined.  Laud  is  being  prepared  in  this  way  for 
experimental  work  at  the  Experiment  Station,  but  it  involves  too 
great  an  outlay  of  time  and  money  to  be  within  the  means  of  the 
average  farmer.  It  not  infrequently  happens  that  plots  which,  so 
far  as  the  eye  can  detect,  are  apparently  uniform,  will  show  wide 
variations  in  fertility  from  the  fact  that  certain  ones  may  have 
served'  as  the  resting  place  of  some  hay-stack,  manure  pile  or  of 
the  ashes  from  some  bon-fire,  or  owing  to  a  slight  depression  have 
become  the  depository  of  the  washings  from  adjoining  areas. 
From  these  and  other  causes  many  plots  have  become  so  contam- 
inated that  they  must  be  wholly  excluded  from  the  experimental 
field.  In  such  experiments  it  has  been  a  general  custom  to  intro- 
duce one  unmanured  plot  between  each  two  manured  ones,  but  this 
requires  so  great  an  outlay  for  tillage  with  but  small  financial 
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returns,  that  farmers  are  not  ready  to  adopt  such  a  system.  By 
applying  to  intervening  plots  a  like  amount  of  fertilizer  as  was 
done  in  these  experiments  on  plots  6,  6a  and  6c  in  the  special 
nitrogen  test,  this  objection  is  overcome. 

However  much  food  is  placed  before  an  animal  it  can  eat  only  a 
given  amount,  and  so  with  plants,  if  the  soil  is  saturated  with  all 
kinds  of  available  plant  food  no  application  of  fertilizers  however 
great  will  prove  remunerative  or  be  productive  of  dirtd  beneficial 
results.  Suppose  that  the  soil  is  full  of  available  potash  and  phos- 
phoric acid,  then  the  application  of  either  or  both  of  these  con- 
stituents in  whatever  quantities  will  prove  profitless,  but  if  nitrogen 
is  lacking  in  such  a  soil,  the  returns  from  its  application  (up  to 
certain  limits)  will  l^e  proportional  to  the  amounts  applied. 

Dae  either  to  the  nature  of  the  materials  from  which  they  were 
formed  or  to  the  previous  system  of  cropping,  many  New  England 
soils  are  suffering  from  one-sided  exhaustion.  Practically  it  would 
be  better  economy  in  such  a  case  to  apply  only  such  elements  as 
are  really  lacking  than  to  continue  to  furnish  considerable  quan- 
tities of  all,  for  as  above  mentioned  no  financial  returns  can  be 
expected  from  an  application  of  such  as  already  stand  at  the  dis- 
position of  the  plant  in  sufficient  quantities  and  in  a  readily  avail- 
able form. 

The  following  table  gives  the  data  in  relation  to  the  weight  and 
cost  of  the  fertilzers  applied  and  the  numbers  of  the  plots  corres- 
pond to  those  given  in  the  diagram  on  page  42. 
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TABLE  SHOWING  WEIGHT  AND  COST  OF  FERTILIZERS. 


o 

s 


c 


10. 
11. 

12. 
6b. 

13. 

14. 

15. 

6c. 
00. 


o 


lbs. 

0.0 

7.5 

17.5 

7.5 
7.5 
17.5 
7.5 
7.5 

17.5 
7.5 


25.0 
7.5 
25.0 
15.0 
25.0 
22.5 
25.0 


Kind  of  Fertilizer. 


Nothing 

Nitrate  of  Soda. 

Dissolved  Bone  Black  i  (14  per  cent. 

soluble  acid)  

Muriate  of  Potash 

/  Nitrate  of  Soda .150\ 

\  Dissolved  Bone  Black 350  / 

/  Nitrate  of  Soda 150  \ 

\  Muriate  of  Potash 150  / 

Dissolved  Bone 


Black 
Muriate  of  Pot- 
ash  


Mixed 
Minerals, 


350 
150 


Nitrate  op  Soda  Group. 

/  Mixed  Minerals  as  No.  6 500  \ 

\  Niti-ate  of  Soda,  i  Ration 150  / 

J  Mixed  Minerals  as  No.  6 500  \ 

\  Nitrate  of  Soda,  i  Ration 300  / 

f  Mixed  Minerals  as  No.  6 500  \ 

\  Nitrate  of  Soda,  full  Ration. .  .450  / 
Mixed  Minerals  as  No.  6 500 

Sulphate  of  Ammonia  Group. 

f  Mixed  Minerals  as  No.  6 .    ...  500 1 
\  Sulpb.  of  Ammonia,  i  Ration.112  / 


.0  I  /  Mixed  Minerals  as  No.  6.    . .  500 1 


11.2 


25.0 


t  Sulpb.  of  Ammonia,  i Ration. 224 
(Mixed  Minerals  as  No.  6  . . .  .600' 
•j  Sulphate  of    Ammonia,  full 

(     Ration i 

Mixed  Minerals  as  No.  6 500 

Dried  Blood  Group. 

/  Mixed  Minerals  as  No.  6 500  \ 

\  Dried  Blood,  4  Ration 220  / 

/  Mixed  Minerals  as  No.  6 500  \ 

\  Dried  Blood,  §  Ration 440  / 

/  Mixed  Minerals  as  No.  6 500  \ 

\  Dried  Blood,  full  Ration 660  f 

Mixed  Minerals 600 

iNothing. 


t 


lbs. 


150 

350 
150 

500 
300 

500 


650 

800 

950 
500 

612 
724 

836 
600 

720 

940 

1160 
600 


lbs. 


25.0 

25.0 
25.0 


9  O 

«        ''So 


;2 


Iba. 


I 


-^.J. 


0.5^ 


lbs.  I 


76.2, 


74.2 


76.2^ 


74.2 


25.0 
50.0 
75.0 


23.5 
47.0 

70.5 


25.0 
50.0 
75.0 


76.2  74.2 


76.274.2 

I      ! 

76.2  74.2 

!       I 
76.274.2 

76.274.2 


76.2  74.2 


76.2 


76.2 


74.2 
74.2 


76.274.2 


2  74.2 

I 
2.74.2 

274.2 

2174.2 

.1  ...1. 


$3  60 

4  55 
3  60 

8  15 

7  20 

8  15 


11  75 
15  35 

18  95 
8  15 

12  07 
15  91^ 

19  9) 

I 


12  01 
15  81 

19  71 

8  U 
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DETAILS  OP  THE  INDIVIDUAL  EXPERIMENTS. 
KINGSTON,  R.  L 

1.    The  Experiment  Station  Expebimbnt. 

The  land  selected  for  this  experiment  was  located  on  the  plain 
on  the  westerly  portion  of  the  farm.  The  area  had  been  in  grass 
for  many  years  and  had  become  partially  overgrown  with  moss, 
producing  hardly  enough  grass  to  pay  for  the  cutting.  The  soil  to  a 
depth  of  from  four  and  a  half  to  five  inches  consisted  of  a  sandy 
loam  underlaid  by  yellow  loam  and  subsoil  of  alternating  layers  of 
coarse  sand  and  gravel. 

By  the  time  the  corn  had  reached  the  height  of  fifteen  inches  it 
was  already  noticeable  that  the  value  of  the  experiment  would  be 
materially  lessened  from  the  fact  that  the  soil  upon  a  considerable 
area,  extending  along  the  line  of  a  slight  depression  running  diag- 
onally acroBS  nearly  three-fourths  of  the  plots,  was  far  better  than 
that  upon  the  remaining  portions  of  the  field,  and  that  the  natural, 
jield  of  the  different  plots  would  therefore  not  be  uniform.  At 
this  time  the  better  color  of  the  nitrate  of  soda  plots  began  to  be 
noticeable  and  the  same  continued  until  the  end  of  the  season. 
The  sulphate  of  ammonia  plots,  instead  of  improving  with  the  ad- 
vance of  the  season,  began  to  take  on  a  sickly  yellow  appearance, 
which  gradually  grew  worse  until  just  before  the  close  of  the  sea- 
son, when  a  slight  improvement  was  here  and  there  noticeable. 
The  greater  the  application  of  sulphate  the  worse  the  plots  ap- 
peared, which  is  plainly  to  be  seen  in  the  table  giving  the  several 
yields. 
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TABLE  SHOWING  THE  KIND  OF  FERTU.IZER  AND  YIELDS 
PER  PLOT  AND  PER  ACRE. 


o 


o 
JZ5 


10. 

11. 

12. 
6b. 

13. 
14. 

15. 

6c. 
00. 


Kind  of  Fertilizer. 


Nothing 

Nitrate  of  Soda 

Dissolved  Bone  Black  (14  per  cent. 

soluble  acid) 

Mariate  of  Potash 

Nitrate  of  Soda,  \ 

Dissolved  Bone  Black,  J 

Nitrate  of  Soda,         \ 

Muriate  of  Potash,     j    

Dissolved  Bone  Black,  \    Mixed 
Muriate  of  Potash,       i  Minerals, 

Nitrate  of  Soda  Group. 

Mixed  Minerals  as  No.  6,     \ 

Nitrate  of  Soda,  i  Ration,   j 

Mixed  Minerals  as  No.  6,    \ 

Nitrate  of  Soda,  |  Ration,  / 

Mixed  Minerals  as  No.  6,        \ 

Nitrate  of  Soda,  full  Ration,  / 

Mixed  Minerals  as  No.  6 

Sulphate  op  Ammonia  Group. 

Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  ^  Ration,  j  ' ' 
Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  I  Ration,  j  * ' 
Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  full  Ration,  / 
Mixed  Minerals  as  No.  6 

Dried  Blood  Group. 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  i  Ration,        / 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  f  Ration,        / 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  full  Ration,    / 

Mixed  Minerals  as  No.  6 

Nothing 


Toti 

il  yield  per 
Plot. 

Total  yield  per 
Acre. 

a 
o 

•X 

1 

Ill 

lis 

III 

in 

B 

lbs. 

IbB. 

lbs. 

bush. 

bush. 

lbs. 

85.0 
85.0 

10.00 
12.60 

70.0 
82.5 

24.29 
24.28 

2.86!l400 
3.58  1650 

100.0 
155.0 

10,00 
3.75 

100.0 
135.0 

28.57 
44.28 

2.86  2000 
1.08  2700 

130.0 

11.25 

132.5 

37.14 

3.22 

2650 

146.0 

5.00 

132.5 

41.42 

1.43 

2650 

167.6 

3.75 

132.5 

45.00 

1.08 

2650 

147.5 

6.25 

127.5 

42.14 

1.79 

2550 

157.5 

5.00 

125.0 

45.00 

1.43 

2500 

182.5 

5.00 

175.0 

52.14 

1.43 

3500 

215.0 

7.50 

170.0 

61.42 

2.15 

3400 

177.5 

6.26 

150.0 

50.71 

1.79 

3000 

92.5 

10.00 

75.0 

26.42 

2.86 

1500 

55.0 

10.00 

65.0 

15.71 

2.86 

1300 

137.5 

11.25 

120.0 

39^28 

3.22 

2400 

120.0 

7.50 

87.5 

34.28 

2.15 

1750 

135.0 

5.00 

105.0 

38.57 

1.43  2100 

120.0 

12.50 

85.0 

34.28 

3.581700 

70.0 
25.0 

10  00 
11.35 

80.0 
40.0 

20.00 
7.14 

2.86 
3.21 

1600 
800 
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TABLE  SHOWING  THE  INCREASE  IN  AMOUNT  AND  VALUE  OF 
THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 
OF  THE  *»  NOTHING  "  PLOTS. 
Where  the  amoant  and  value  is  below  the  average  of  the  "  Nothing  "  plots 
it  is  shown  by  a  minus  ( — )  sign.        ^ 


1 

Hard  Cora, 

shelled,  (70  lbs.  on 

oob  =  1  bosh,  of 

sheUed  eora.) 

Soft  Cora, 

shelled,  (70  lbs.  on 

cob  =  1  bush,  of 

shelled  ooni.) 

Total  value  per  acre  | 
of  corn  and  stover 
over  that  of  the 
"nothing^*  pIoU. 

Cost  of  Fertilizers* 
per  Acre. 

Value  of  the  Crop 
per  Acre  over  the 
cost  of  the  Fertil- 
izers.   A  minus  (— ) 
sign  indicates  a  loss. 

bash. 

Value  at 

76c.  per 

bush. 

bush. 

Value  at 
per  bush. 

tt>B. 

Value  at 

$7  per 

ton. 

1. 

8.57 

«6  43 

0.54 

•0.20 

550 

$1  93 

$8  66 

$3  60 

^96 

2. 

12.86 

9  64 

—0.18 

-0.07 

900 

3  16 

12  72 

4  55 

8  17 

3. 

28.67 

21  44 

—1.96 

—0.74 

1600 

5  60 

26  30 

3  60 

22  70 

4. 

21.43 

16  07 

0.18 

0.07 

1650 

543 

21  57 

8  15 

13  42 

5. 

25.71 

19  28 

—1.61 

—0.60 

1550 

5  43 

24  11 

7  20 

16  91 

6. 

29.29 

21  96 

-1.96 

—0.74 

1560 

5  43 

26  65 

8  15 

18  60 

7. 

26.43 

19  82 

—1.25 

—0.47 

1450 

5  08 

24  43 

11  75 

12  68 

8. 

29.29 

Jl  96 

—1.61 

—0.60 

1400 

490 

j        26  26 

15  35 

10  91 

9. 

36.43 

27  32 

—1.61 

—0.60 

2400 

8  40 

1        35  12 

18  95 

16  17 

6a. 

45.71 

34  28 

—0.89 

—0.33 

2300 

8  05 

42  00 

8  15 

33  85 

10. 

35.00 

26  25 

—1.25 

-0.47 

1900 

6  66 

32  43 

12  07 

20  36 

11. 

10.71 

8  04 

—0.18 

—0.07 

400 

1  40 

9  37 

15  99 

—6  62 

12. 

8«Dess 
ftTeragf* 

Samess 
average 

—0.18 

—0.07 

200 

0  70 

0  63 

19  91 

—19  28 

6b. 

23.57 

17  68 

0.18 

0.07 

1300 

4  55 

22  30 

8  15 

14  15 

13. 

18.57 

13  93 

—0.89 

—0.33 

650 

2  28 

15  88 

12  00 

3  88 

14. 

22.86 

17  14 

—1.61 

—0.60 

1000 

3  50 

20  04 

15  85 

4  19 

15. 

18.57 

13  93 

0.54 

0.20 

600 

2  10 

16  23 

19  70 

—3  47 

6c. 

4.29 

3  21 

—0.18 

—0.07 

600 

'" 

4  89 

8  16 

-5  26 
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FROM  THE   LAST  COLUMN  OF  THE  PRECEDING  TABLE,  SHOW- 
ING BY  A  COMPARATIVE   SCALE  THE  FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM/fHE  USE  OF  CHEMICALS. 


RBLATITB  LO88K8. 

Rblatitb  Gaihb. 

No,  of 
Plot. 

1. 
2. 

»4  96 
8  17 

8. 
4. 

22  70 
18  42 

6. 
6. 
7 

16  01 
18  60 

12  68 

8. 

10  91 

9. 

ea. 

16  17 

» 

38  85 

10. 

90  36 

U. 
12. 

$6  62 

14  15 
3  88 

6b. 
13. 

^1. 

14. 



4  10 

16. 

8  47 

# 

6c. 

8  26 
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The  most  interesting  fact  in  connection  with  this  experiment  is, 
that  of  the  peculiar  injurious  action  of  the  sulphate  of  ammonia.  ^ 
This  was  the  only  case  in  the  eleven  experiments  in  which  the  sul- 
phate had  a  positively  injurious  effect,  and  in  two  or  three  other 
instances  the  sulphate  group  made  a  better  showing  than  either  the 
dried  blood  or  the  nitrate  of  soda. 

From  a  glance  at  the  table  on  page  51,  it  will  be  seen  that 
the  total  value  of  the  crop  over  that  of  the  average  of  the 
"Nothing"  plots  amounted,  in  the  case  of  the  J  ration  of  sulphate 
of  ammonia,  to  $32.43 ;  with  an  additional  amount  of  sulphate  or  a 
}  ration,  the  value  was  $9.37,  and  with  a  full  ration  of  sulphate 
the  value  dropped  to  $0.63.  The  value  of  the  crop  in  the  instance 
of  the  i  ration  exceeded  the  cost  of  the  fertilizer  by  $20.86,  in 
the  case  of  the  §  ration  there  was  a  loss  of  $6.62,  and  with  the  full 
ration  a  loss  at  the  rate  of  $19.28  per  acre. 

We  may  consider  two  possible  causes  of  the  peculiar  action  of 
the  sulphate  in  this  experiment:  1.  Our  commercial  sulphate  of 
ammonia,  used  for  agricultural  purposes,  is  derived  from  coal  as  a 
by-product  in  the  manufacture  of.  illuminating  gas.  The  so-called 
^'ammoniacal  liquors"  from  which  it  is  made  contain,  among  other 
imparities,  sulphocyanides,  which  are  poisonous  to  plants,  and  the 
iajurious  effect  of  the  sulphate  has  sometimes  been  attributed  to 
the  presence  of  these  compounds,  which  may  not  have  been  en- 
tirely removed  in  the  process  of  manufa^cture.  In  this  case  no 
chemical  test  was  made  to  establish  the  presence  or  absence  of 
such  compounds,  but  the  fact  that  no  injurious  effects  were  notice- 
able in  the  other  experiments,  with  the  same  sulphate,  goes  to 
show  that  we  must  seek  for  some  other  explanation  of  the  facts 
observed. 

From  the  experiments  made  by  Schlossing  and  Miintz  and 
others,  it  appears  that  the  formation  of  nitrates  in  the  decomposi- 
tion of  organic  matter  is  caused  by  the  action  of  the  so-called 
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/'  nitric  "  ferment,  one  of  the  micro-organisms  classed  under  the 
general  name  of  '^  Bacteria."  It  is  generally  believed  at  the  pres- 
ent time  that  nitrogen,  whether  in  the  form  of  organic  matter, 
such  as  plants,  blood,  meat,  etc.,  or  in  the  form  of  sulphate  of  am- 
monia, must  first  be  transformed  into  nitric  acid  before  it  can  be 
taken  up  by  the  plant.  From  numerous  experiments  it  has  been 
found  that  this  change  is  favored  by  exclusion  of  the  light,  the 
presence  of  a  certain  amount  of  moisture,  the  oxygen  of  the  air, 
the  presence  of  carbonate  of  lime  or  some  other  base,  and  also  by 
a  proper  temperature.  "Below  40^  F.  and  above  131®  F.  this 
transformation  practically  ceases  and  its  maximum  is  reached  at 
the  temperature  of  98^  to  99^  F." 

From  the  experiments  of  Warrington  and  others,  as  well  as  from 
earlier  observations  made  in  connection  with  the  manufacture  of 
"  nitre  "  (saltpetre  or  nitrate  of  potash)  it  appears  that  the  for- 
mation of  nitrates  is  most  active  in  the  upper  layers  of  the  soil,  i.  e., 
to  a  depth  not  exceeding  six  to  eight  inches.  The  ferment  was 
seldom  found  at  a  depth  of  three  feet  and  below  that  depth  nitrifi- 
cation does  not  apparently  take  place. 

In  the  above  experiment  the  most  probable  explanation  of  the 
facts  observed,  is  found  in  the  supposition  that  for  some  reason 
nitrification  did  not  take  place,  or  if  at  all,  not  until  too  late  to  be 
of  any  practical  benefit.  The  fact  that  a  slight  improvement  in 
the  corn  was  noticeable  towards  the  close  of  the  season  would 
indicate  such  a  possibility.  That  the  result  in  this  instance  was 
not  due  solely  to  the  fact  that  the  plants  were  not  able  to  get  their 
proper  supply  of  nitrogen  and  were  thus  suffering  from  nitrogen 
.  hunger,  is  shown  by  the  fact  that  plots  6,  6a,  6b  and  6c,  which 
received  exactly  the  same  amount  of  phosphoric  acid  and  potash 
and  to  which  no  nitrogen  had  been  given,  were  not  thus  seriously 
affected,  but  on  the  contrary  produced  a  very  good  crop.  It  would 
appear,  then,  that  the  presence  of  the  untransformed  sulphate  in 
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the  soil  acted  injuriously  upon  the  plants^  and  further  supporting 
this  conclusion  it  will  be  noticed  that,  the  greater  the  amount  of 
sulphate  of  ammonia  applied,  the  more  serious  were  the  results. 

The  action  of  the  nitric  ferment  practically  ceases  in  time  of 
severe  drouth  but  the  above  result  could  not  have  been  due  to  this 
cause  from  the  fact  that  such  a  condition  did  not  exist. 

The  comparatively  small  yield  on  the  plots  fertilized  with  nitro- 
gen in  the  form  of  blood  leaves  it  still  a  matter  of  uncertainty 
whether  nitrification  took  place  in  that  instance  or  whether  the 
yield  was  only  the  normal  yield  of  those  plots  when  supplied  with 
the  mineral  elements  only.  Even  though  the  blood  may  have 
furnished  little  or  no  nitrogen  to  the  crop,  it  did  not  have  an  in- 
jurious effect,  as  was  the  case  with  the  sulphate. 

Whether  delayed  nitrification  was  due  to  the  absence  of  the 
nitric  ferment,  or  to  the  possible  acidity  of  the  soil  and  a  lack  of 
carbonate  of  lime,  or  to  still  other  causes,  we  are  unable  to  say. 
Should  a  like  opportunity  again  afford  itself,  some  experiments  will 
be  planned  to  see  if  the  cause  cannot  be  definitely  determined  and 
to  ascertain  if  the  condition  cannot  be  corrected  at  a  sufficiently 
early  stage  to  save  the  season's  crop. 

Where  single  elements  were  applied  (plots  1,  2  and  3)  it  will 
be  noticed  that  a  positive  gain  resulted  in  each  case.  (It  should 
be  remarked  here  that  the  yield  on  plot  No.  0  was  greater  than 
the  normal  yield  from  the  fact  that  the  crop  doubtless  stole  some 
fertilizer  from  the  adjoining  grain  plots). 

Phosphoric  acid  alone  gave  better  returns  than  the  nitrogen 
alone ;  these  were  both  led  by  the  potash  alone,  in  the  form  of 
muriate.  The  potash  and  nitrogen  and  potash  and  phosphoric 
acid  plots,  (Nos.  5  and  6)  were  also  better  than  the  nitrogen  and 
phosphoric  acid  combination  (plot  No.  4).  These  results  also 
accord  with  the  observations  made  upon  the  general  appearance 
of  the  plots  during  the  period  of  growth. 
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General  Conclusions  prom  the  Kingston  Experiment. 

1.  The  soil  appeared  to  be  deficient  in  potash,  phosphoric  acid 
and  nitrogen.  Potash  appeared  to  be  especially  lacking,  next 
phosphoric  acid  and  finally  nitrogen. 

2.  Nitrogen  in  the  form  of  nitrate  of  soda  gave  better  results 
than  in  the  form  of  sulphate  of  ammonia  or  dried  blood. 

3.  Nitrogen  in  the  form  of  sulphate  of  ammonia  had  a  posi- 
tively injurious  effect,  which  increased  with  the  amount  applied. 

'  Little  or  none  of  the  nitrogen  applied  in  this  form  seems  to  have 
been  appropriated  by  the  plant. 

4.  Nitrogen  in  the  form  of  dried  blood  may  have  been  appro- 
priated to  some  extent  by  the  plant,  though  owing  to  the  greater 
inequality  of  the  plots  on  this  portion  of  the  field,  positive  conclu- 
sions in  the  matter,  cannot  safely  be  drawn. 
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WESTERLY,  R.  I. 
2.     Mb.  Courtland  P.  Chapman's  Experiment. 

The  soil  was  a  good  rich  loam  and  slightly  sandy.  In  1884  the 
field  was  well  fertilized  with  stable  manure  and  sea-weed  and 
planted  with  Indian  corn.  In  1885  it  was  fertilized  with  sea-weed, 
plowed  and  planted  with  potatoes,  with  ^^ phosphate"  in  the  hill. 
In  the  spring  of  1886  it  was  plowed  and  seeded  with  oats;  from 
that  time  until  1890  it  had  been  regularly  mowed  and  but  lightly 
top  dressed. 

This  field  appeared  to  be  in  a  higher  state  of  fertility  than  any 
other  under  experiment. 

It  cannot  be  expected,  as  previously  mentioned,  that  a  large  ap- 
plication of  fertilizer  upon  a  rich  soil  will  prove  highly  profitable, 
though  the  application  of  a  small  quantity  chiefly  in  the  hill  or 
drill  for  giving  the  crop  an  early  start,  might  in  such  cases  prove 
to  be  an  economical  practice.  A  large  application  in  this  in- 
stance, where  it  involved  a  considerable  outlay  for  the  most  ex- 
pensive element,  (the  nitrogen)  did  not  prove  generally  profitable, 
as  will  be  seen  from  the  following  tables. 
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TABLE  SHOWING  THE  KIXD  OP  FERTILIZER  AND  YIELDS  PER 
PLOT  AND  PER  ACRE. 


o 


8. 


Kind  of  Fertilizer. 


Nothing 

Nitrate  of  Soda 

Dissolved  Bone  Black,  (14  percent. 

soluble  acid) 

Muriate  of  Potash 

Nitrate  of  Soda,  > 

Dissolved  Bone  Black,  f 

Nitrate  of  Soda,        > 

Muriate  of  Potash,    >   

Dissolved  Bone  Black,^     Mixed 
Muriate  of  Potash,       >  Minerals, 

Nitrate  of  Soda  Group. 


Mixed  Minerals  as  No.  6,  ) 


Nitrate  of  Soda,  i  Ration 

Mixed  Minerals  as  No.  6,  > 

Nitrate  of  Soda,  |  Ration,  j   ' ' 

Q  Mixed  Minerals  as  No.  6,      ) 

^'  Nitrate  of  Soda,  full  Ration,) 

6a.  Mixed  Minerals  as  No.  6 . 


10. 


Sulphate  of  Ammonia  Group. 

Mixed  Minerals  as  No.  6,  > 

Sulph.  of  Ammonia,  i  Ration,]"  " 
,,   Mixed  Mfberals  as  No.  6,  I 

|Sulph.  of  Ammonia,  |  Ration,/  * 
jrt  Mixed  Minerals  as  No.  6,  ) 

Sulph.  of  Ammonia,  full  Ration, I 
6b.  Mixed  Minerals  as  No.  6 


h 


Dried  Blood  Group. 


iQ  Mixed  Minerals  as  No.  6, 


14. 

15. 

6c. 


Dried  Blood,  ^  liation, 
Mixed  Minerals  as  No.  6, 
Dned  Blood,  f  Ration, 
Mixed  Minerals  as  No.  6, 
Dried  Blood,  full  Ration, 
Mixed  Minerals  as  No.  6. 


00.  Nothing 


Total  vield  per 
Plot. 


o  5 
^  a; 


lbs. 

228 

196 

242 
244 

284 
292 
296 


304 

292 

224 
248 

252 


276  I 
208 


236 

284 

300 

264 
196 


o 

CO 


lbs. 

4 

4 

10 
4 

8 
8 
8 


8 

8 

8 
8 

1 

12 

8 
8 

8 
8 

16 

8 
8 


o 


lbs. 

120 
116 

140 
140 

204 
228 
228 


236 
212 

172 

188 

172 

156 

212 
156 

152 

228 

228 

200 
156 


Total  yield  per 
Acre. 


in 

lied, 
cob 
led.) 

'-M 

Ill 

IN 

Hi 

C 

o 

% 

bush. 

bush. 

lbs. 

65.14 

1.14 

240( 

56.00,  1.14,2320 

09.14;  2.85  2800 

69.71'  1.142800 

81. 14'  2.284080 

1 

83.43^  2. 28*4560 

84.571  2.28  4560 


86.86  2.28,4720 

83.43  2.-28'4240 

64. 00'  2.28  3440 

70.86'  2.28  3760 


72.00 
67.43 


0.283440 
3.423120 


78.86,     2.28  4240 
59.43      2.283P20 


67.43  2  28  3040 

I  I 

81.14;  2.28  4560 

85.71!  4.574560 

75.43  2.28  4000 

56.00  2.28  3120 
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TABLE  SHOWING   THE   INCREASE  IN  AMOUNT  AND  VALUE  OF 
THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 
OF  THE  "NOTHING"  PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  "  Nothing  "  plots 
uissbowo  by  a  minus  ( — )  sign. 


c 

T 
3 

i 

1 

HsrdCora, 

•belled,  (70  Ihe.  on 

cob  =  1  bash,  of 

ibetled  com.) 

Soft  Com, 

shelled,  (70  lbs.  on 

eob  =  1  bush,  of 

shelled  com.) 

1 

1 
Stover. 

Total  value  per  acre 
of  com  and  stover 
over  that  of  the 
"nothing"  plots. 

Cost  of  Fertilizers 
per  Acre. 

Value  of  th?  Crop 
per  Acre  over  the 
cost  of  the  Fertll. 
Ixers.    A  minus  (— ) 
sign  indicates  a  loss. 

bosh. 

1 

'Value  at 
T5c.  per 

bush. 

Value  at 
per  bush. 

lbs. 

i 
Value  at 
$7  per 
ton. 

I. 

-^.57 

—$3  43 

—0.57 

—30  21 

—440 

—$154 

—$5  18 

$3  60 

— $8  78 

1 

8.57 

6  43 

1.14 

0  42 

40 

0  14 

6  99 

4  55 

2  44 

3.    9.14 

1 

6  86 

—0.57 

—0  21 

40 

0  14 

6  79 

3  60 

3  19 

4.|  20.57 

15  43 

0.57 

0  21 

1320 

4  62' 

20  26 

8  15 

12  11 

5.  22.86 

17  14 

0.57 

0  21 

1800 

6  30' 

23  65 

7  20 

16  45 

6.  24.00 

18  00 

0.57 

0  21 

1800 

6  30 

24  15 

8  15 

16  00 

r.  26.29 

19  71 

0.57 

0  21 

1960 

6  86 

26  78 

11  75 

15  03 

^  22,86 

17  14 

0.57 

0  21 

1480 

5  18! 

22  53 

15  35 

7  18 

9.     3.43 

2  57 

0.57 

0  21 

080 

2  Sb' 

5  10 

18  95 

—13  79 

Sa.   10  29 

7  71 

0.57 

0  21 

1000 

3  5o; 

11  42 

8  15 

3  27 

10.   11.43 

8  57 

—1.43 

—0  54 

680 

2  38 

10  41 

12  07 

—1  66 

11.     6.86 

5  14 

1.71 

0  64 

360 

1  26 

7  04 

15  99 

—8  95 

12.  18.29 

13  71 

0.57 

0  21 

1480 

5  18 

19  10 

19  91 

—0  81 

^b.-1.14 

-0  86 

0.57 

0  21 

360 

1  26 

0  61 

8  15 

—7  54 

13.     6.86 

5  14 

0.57 

0  21 

280 

0  98 

6  33 

12  00 

—5  67 

li  20.57 

15  43 

'     0.57 

j 

0  21 

1800 

6  30 

21  94 

15  85 

6  09 

15.  25.14 

18  86 

2.86 

108 

1800 

6  30 

26  24 

19  70 

6  54 

6c  14.86 

11  14 

0.57 

0  21 

1240 

4« 

15  69 

8  15 

7  54 
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FROM  THE  LAST  COLUMN  OF  THE  PRECEDING  TABLE,  SHOW- 
ING .BY  A  COMPARATIVE    SCALE  THE   FINANCIAL  GAIX 
OR  LOSS  PER  ACRE. FROM  THE  USE  OF  CHEMICALS. 


No.  of 
Plot. 
1.  $8  78 

2. 

3. 

4. 

5. 
6. 
7. 
8. 
0.    13  79 

1  66 
896 
0  81 
7  54 
5  67 


10. 
11. 
12. 
6b. 
13. 
14. 
16. 
6c. 


BELATIVB  LOB8B8. 


Belativb  Gains. 


m 


$2  44 

3  19 
12  11 
16  45 
16  00 
16  03 

7  18 

3  27 


6  09 

6  54 

7  64 
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By  a  comparison  of  this  experiment  with  the  preceding  one,  it 
will  be  seen  that  in  general  the  total  yields  on  Mr.  Chapman's 
field  were  far  greater  than  in  the  Station  experiment,  but  that  the 
gain  from  the  use  of  fertilizers  in  the  latter,  were  much  greater 
than  in  the  former  instance. 

From  an  inspection  of  plots  1,  2  and  3,  upon  which  single  ele- 
ments  were  applied,  it  appears  that  potash  alone  produced  the  best 
results  and  nitrogen  the  poorest ;  in  the  combinations  of  two  ele- 
ments the  leading  plots  are  those  where  potash  was  one  of  the  in- 
gredients. Wholly  reliable  conclusions  cannot,  however,  be  drawn 
from  this  single  experiment,  conducted  for  one  season  only,  for  it 
will  be  noticed  by  a  glance  at  the  preceding  tables  that  there  seems 
to  be  considerable  lack  of  uniformity  in  the  plots. 

General  Conclusions  prom  the  Westerly  Experiment. 

1.  From  this  single  trial  it  appears  that  the  soil  lacks  avail- 
able potash  more  than  phosphoric  acid,  though  both  are  somewhat 
deficient,  and  that  in  general  the  application  of  any  considerable 
quantity  of  nitrogen  was  not  profitable. 

2.  Tliat  nitrogen  in  the  form  of  nitrate  of  soda  gave  better 
results  than  that  from  sulphcfte  of  ammonia  or  dried  blood,  the 
latter,  however,  leading  the  sulphate. 

3.  That  with  Indian  corn  the  application  of  highly  nitrogenous 
fertilizers  in  large  quantities  on  a  field  full  of  humus  and  grass 
roots  and  in  a  high  state  of  fertility  is  not  attended  with  adequate 
profit. 
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HOPE  VALI/ET,  R.  I. 
3.    Mr.  Herbert  E.  Lewis'  Experiment. 

The  soil  was  a  sandy  loam  and  the  field  had  served  for  several 
years  as  a  cow  pasture.  The  same  general  method  of  treatment 
was  adopted  in  this  case  as  in  all  the  other  experiments. 

On  July  10,  plots  1  and  3  were  yellow  and  looked  the  worst  of 
any  on  the  field,  No.  14  was  best  of  all,  and  Nos.  10, 11, 12,  6b 
and  13  were  very  fair  and  the  rest  medium.  July  26,  plots  1  and 
3  showed  more  improvement  than  any  of  the  others,  while  the 
remdinder,  though  having  improved,  occupied  the  same  relative 
positions  as  on  July  10.  The  high  wind  of  the  1st  of  August  blew 
the  corn  down,  "  breaking  some  of  it  entirely  off." 

On  September  22,  the  day  the  corn  was  cut,  that  on  plots  1,  7, 
8  and. 9  was  quite  green  as  compared  with  the  rest,  and  plots  8,  11 
and  12  presented  the  best  appearance  of  any  in  the  field. 

The  husking  and  weighing  was  all  done  on  the  same  day..  That 
the  field  was  not  in  a  high  state  of  fertility  is  seen  from  the  yield 
on  the  "  nothing  "  plots,  as  shown  by  the  following  table. 
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TABLE  SHOWING  THE  KIND  OF  FERTILIZER  AND  YIELDS 
PER  PLOT  AND  PER  ACRE. 


Kind  of  Fertiliser. 


O.'Nothing 

1.  Nitrate  of  Soda 

2 'Dissolved  Bone  Black  (14  per  cent. 

I    soluble  acid)...  ^ 

3.  Muriate  of  Potash 

Nitrate  of  Soda, 


Total  yield  per 
Plot. 


a 
o 

5S 


a 
o 

as 


lbs. 

75.00; 

73.7.'» 


0; 

> 
o 


4. 


Dissolved  Bone  Black,  j 
-  iNitrateof  Soda,         \ 
**•  Muriate  of  Potash,     j    * 
«  Dissolved  Bone  Black,  \ 


Muriate  of  Potash, 


Mixed 
{  Minerals, 


Nitrate  of  Soda  Group. 


Mixed  Minerals  as  No.  6,     \ 


Nitrate  of  Soda,  i  Ration, 

Q  Mixed  Minerals  as  No.  6,     \ 

Nitrate  of  Soda,  f  Ration,  j  ' 

Q  'Mixed  Minerals  as  No.  6,        1 

•'•  Nitrate  of  Sodn,  full  Ration,  J  '  * 

6a.  Mixed  Minerals  as  No.  G 


Sulphate  of  Ammonia  Group. 


-.Q  Mixed  Minerals  as  No.  6,  ^ 

Sulph.  of  Aminonia,  ^  Ration,  j  ' ' 

11  Mixed  Minerals  as  No.  6,  \ 
'  Sulph.  of  Ammonia,  }  ^tion,  /  * ' 

12  Mixed  Minerals  as  No.  6,  ) 
'  Sulph.  of  Ammonia,  full  ^tion,  j  |  1 

6b.  Mixed  Minerals  as  No.  6 117.60 


t7.50l 
57.50 

127.50 
70.00 
97.50 


117.50 

192.50 

117.50 
91.25 


Total  yield  per 
Acre. 


in 

Hi 

III 

m 

C 

^ 

^Zr^ 

0 

*^., 

"o©  [1 

-S 

PB^II 

X 

bush. 

bush. 

lbs. 

21.43 

4.64 

1450 

lbs. 

16.25i  72.50 
21.25    88.75 

10.00.  78.75 
12.50   81.25 

13.75  125.00'  30.43     3.92 


21.07i     6.07^1775 

22.14'     2.So!l575 
16.43     3.5711625 


12.50101.25 
17.50120.00 


20.00'     3.57 

I 
27.86     5.00 


2500 
2025 
2400 


33.57!    3.93  2675 


168.75 
210.00 


13  75133.75 

18.75197.50   55.00  5.3613950 

16.26  152. 50|  33.57  4.64|3050 

13.75 113.75    2C.07  3.93'2275 


I 

21.25175.00;  48.211     6.07 

20.00  216.25  60.00'     6.71 

i  I 


3500 
4325 


180.001  17. 50180. 00|  51.43     5.003600 
11.25135.00   33.57     3.212700 


Dried  Blood  Group. 


^o  Mixed  Minerals  as  No.  6, 
*"*•  Dried  Blood,  i  Ration, 
1  <  Mixed  Minerals  as  No.  6, 

Dried  Blood,  }  Ration, 
1-  Mixed  Minerals  as  No.  6, 
^^'  Dried  Blood,  full  Ration, 
6c.  Mixed  Minerals  as  No.  6 
OO.iNotfaing 


157.50 


11.25 


142.50 


45.00     3.212850 

I 


\ 131.25'  16.25145.00,  37.50'    4.642900 


143. 75|  16. 25145. 00;  41.07' 

83.75;  12.50105.00   23.93 
80.00>  27.5O1  92.501  22.861 


I 
4.^4  2900 

3.57  2100 
7.861850 
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TABLE  SHOWING  THE  INCREASE  IN  AMOUNT  AND  VALUE  OF 
THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 
OF  THE  ^*  NOTHING  "  PLOTS. 
Myiere  the  amount  and  value  is  below  the  average  of  the  "  Nothing  "  plots 
it  is  shown  by  a  minus  ( — )  sign. 


1 

Hard  Cora, 

shelled,  (70  lbs.  on 

cob  =  1  bush,  of 

shelled  corn.) 

Soft  Corn, 
shelled,  (70  lbs.  on 
cob  =  1  bush,  of 
^  shelled  corn.) 

1 

Stover. 

Total  value  per  acre 
of  cora  and  stover      | 
over  that  of  the          1 
•'nothing  "plots. 

Cost  of  Fertilizers 
per  Acre. 

VtelueoftheCrop 
per  Acre  over  the 
cost  of  the  Pertll. 
izcrs.    A  minus  (— ) 
sign  indicates  a  loss. 

bush. 

Value  at 

76c.  per 

buiib. 

bush. 

Value  at 

37^c 
per  bush. 

.lbs. 

Value  at 
$7  per   ' 

tOD.        1 

1 

1. 

-1.07 

-eo8o 

—0.18 

—$0  07 

125 

$0  44 

;    — $0  43 

$3  60 

— $4  03 

2. 

0.00 

0  00 

—3.39 

—1  27 

— 75 

—0  26| 

1      —1  53 

4  55 

—6  08 

3. 

—5.71 

—4  29 

—2.68 

—1  00 

-25 

—0  09 

—5  38 

3  60 

—8  98 

4. 

14.29 

10  71 

—2.32 

—0  87 

850 

2  98          12  82 

8  15 

4  (57 

5. 

—2.14 

—1  61 

—2.68 

—1  00 

375 

1  3ll 

—1  30 

7  20 

—8  50 

6. 

6.71 

4  29 

-1.25 

—0  47 

750 

2  63! 

6  45 

8  15 

—1   70 

7. 

11.42 

8  58 

—2.32 

—0  87 

1025 

3  59' 

1 

11  30 

11  75 

—0  45 

8. 

32.86 

24  64 

—0.89 

-0  33 

2300 

8  05, 

!        32  36 

15  35 

17  01 

9. 

11.42 

8  58—1.61 

—0  60 

1400 

490I 

1 

1         12  88 

18  95 

—6  07 

6a. 

3.93 

2  95—2.32 

—0  87 

625 

2  19 

4  27 

8  15 

—5  88 

10. 

26.07 

19  54—0.18 

-0  07 

1850 

6  48 

25  95 

12  07 

13  88 

11. 

37.80 

28  39—0.54 

0  20 

2675 

9  36 

37  55 

15  99 

21   56 

12. 

29.29 

21  96—1.25 

—0  47 

1950 

6  83 

28  32 

19  91 

8  41 

6b. 

11.42 

8  58—3.04 

—1  14 

1050 

3  68l 

11  12 

8  15 

2  !)7 

13. 

22.86 

17  14—3.04 

—1  14 

1200 

4  20 

20  20 

12  00 

8  20 

14. 

15.36 

11  52 

-1.61 

—0  60 

1250 

4  38 

15  30 

16  85 

0  55 

15. 

18.93 

14  20 

-1.61 

—0  60 

1250 

4  38 

17  98 

19  70 

—1   72 

6c. 

1.79 

1  34 

—2.68 

—1  00 

450 

1  58 

1  92 

8  15 

— e  23 
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rfiOM  THE  LAST   COLUMN  OF  THE   PRECEDING  TABLE,  SHOW- 
ING BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


RSI.ATXTS  lA>88Si. 


Bblativb  Gaixs. 


Xo.of 
Plot. 

LIU  a 

1    606 
i    8  98 

I.     850 

i 

i 

r.'    0  46 

Li  tor 

I 

te.     888 

n.1 
u. 

J 

lb.: 

1 

o. 

14.! 


•««T 


17  01 


13  88 
21  66 
8  41 
297 
890 
066 
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From  an  inspection  of  the  table  on  page  63,  it  will  be  seen  that 
of  the  single  element  plots  (Nos.  1,  2  and  8)  No.  2,  where  phos- 
phoric acid  was  applied,  shows  the  greatest  yield  of  hard  corn.  In 
the  combinations  of  two  elements  (plots  4,  5  and  6)  it  will  also  be 
noticed  that  plots  4  and  6,  where  phosphoric  acid  constituted  a 
part  of  the  ration,  gave  the  greatest  yields.  By  a  further  refer- 
ence to  the  table  it  will  be  observed  that  nitrogen,  both  alone  and 
in  combination,  gave  better  returns  than  potash. 

Referring  to  the  special  test  of  the  various  nitrogen  compounds , 
it  will  be  seen  that  the  sulphate  of  ammonia  group  (plots  10,  11 
and  12)  gave  better  yields  than  those  with  nitrogen  in  either  of 
the  other  forms.  These  results  stand  in  marked  contrast  to  those 
of  the  Experiment  Station  experiment,  showing  that  where  the 
conditions  are  favorable,  the  sulphate  of  ammonia,  instead  of 
poisoning  the  crop,  may  not  only  act  favorably  but  sometimes 
give  even  better  results  than  nitrogen  in  the  form  of  dried  blood 
or  nitrate  of  soda. 

The  value  of  the  crop  on  two  of  the  manured  plots  falls  below 
that  of  the  average  of  the  ^^  nothing  "  plots,  which  indicates  more 
or  less  variation  in  fertility.  The  two  plots  upon  which  the  yield 
fell  decidedly  below  the  stated  average  were,  plot  3  where  potash 
alone  was  applied,  and  plot  5  fertilized  with  potash  and  nitrogen. 

In  every  instance  where  potash  was  applied  with  phosphoric 
acid  (plots  6,  6a,  6b  and  6c)  a  decided  gain  is  noticeable,  which 
in  all  probability  was  not  due  to  the  potash,  but  chiefly  to  the 
phosphoric  acid. 

From  the  results  on  the  nitrate  of  soda,  dried  blood  and  sulphate 
of  ammonia  groups,  it  is  evident  that  nitrogen  was  lacking,  since 
its  addition  assured  greater  yields,  but  notwithstanding  this,  the 
application  of  nitrogen  combined  with  potash  only,  was  apparently 
without  result.  As  has  been  previously  stated  if  one  essential  ele- 
ment is  lacking,  the  plant  cannot  be  made  to  grow,  though  sup- 
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plied  with  an  abundance  of  all  the  others.  The  true  explanation 
of  the  low  yield  on  plot  5  is  probably  to  be  found  in  the  fact  that 
the  supply  of  available  phosphoric  acid  was  deficient.  That  the 
lack  of  nitrogen  was  less  than  that  of  phosphoric  acid,  is  indicated 
bj  the  results  on  plots  6,  6a,  6b  and  6c,  where  the  phosphoric  acid 
without  extra  nitrogen  produced  considerable  additional  yield,  the 
potash  in  this  case  adding  little  if  anything  to  the  crop. 

From  the  result  on  plot  8  it  might  seem,  as  was  actually  the 
case  in  the  use  of  large  amounts  of  sulphate  of  ammonia  in  the 
Experiment  Station  experiment,  that  the  application  of  potash 
alooe  actually  injured  the  crop,  though  the  data  in  this  instance 
are  not  sufficient  to  justify  such  a  conclusion. 

It  will  be  noticed  that  the  largest  yields  and  the  greatest  profits 
are  from  those  plots  where  nitrogen  was  added  to  the  mixed  min- 
erals. In  only  one  instance  (plot  6b),  where  potash  was  applied 
in  combination  with  but  one  other  element  did  the  value  of  the 
additional  crop  cover  the  cost  of  the  fertilizer.  By  the  combuia- 
tion  of  phosphoric  acid  and  nitrogen  (plot  4)  the  total  value  of 
the  crop  over  the  average  value  of  the  ^'  nothing ''  plots  amounts 
to  112.82,  while  that  of  plot  5,  with  a  combination  of  potash  and 
Qitax)gen,  is  $1.30  below  the  average,  making  a  total  difference  in 
Talue  of  $14.12  between  the  two  plots. 

General  Conclusions  pbom  the  Hope  Valley  Experiment. 

1.  The  soil  in  this  instance  appears  to  have  been  decidedly 
deficient  in  phosphoric  acid  and  considerably  so  in  nitrogen. 

2.  The  application  of  potash  in  any  considerable  quantity  was 
apparently  not  accompanied  with  profit. 

3.  The  use  of  nitrogen  in  connection  with  phosphoric  acid  gave 
profitable  returns  and  vice  versa. 

4.  Phosphoric  acid  alone  or  in  combination  with  potash  gave 
better  returns  than  nitrogen  alone,  or  nitrogen  and  potash. 
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NOOSENECK,  R.  I. 
4.    Mb.  J.  B.  Vaughn's  Experiment. 

The  soil  was  a  poor  and  sandy  loam  and  the  field  had  not  been 
planted  or  fertilized  since  1884 ;  the  crop  grown  at  that  time  being 
fodder-corn  manured  in  the  drill. 

In  many  places  there  was  little  or  no  sod,  and  at  the  time  the 
field  was  surveyed  and  plotted  there  was  almost  nothing  growing 
upon  it  save  bluets  (Houstonia  csdrulea)  and  bird-foot  violets 
(Viola  pedeta). 

Several  isolated  clusters  of  the  common  blue  lupine  (Lupinus 
perennis)  were  to  be  seen  growing  profusely.  This  plant  is  gen- 
erally found  on  neglected,  sandy  fields  and  by  sandy  road-sides, 
and  belongs  to  the  family  of  plants  known  as  the  **  Leguminoss/' 
the  lupine  and  several  other  members  of  which  have  been  shown 
by  Atwater,  Hellriegel  and  others  to  be  able  to  draw  their  supply  of 
nitrogen  largely  from  the  air. 

As  will  be  seen  from  the  tables  which  follow,  this  soil  appeared 
to  be  decidedly  deficient  in  nitrogen,  but,  nevertheless,  the  lupine, 
one  of  the  class  of  plants  richest  of  all  in  nitrogen,  was  able  to 
attain  perfect  development.  This  was  a  good  object  lesson,  show- 
ing that  Nature  provides  for  herself,  for  this  plant  was  at  work 
probably  gathering  nitrogen  from  the  air  and  thus  furnishing  to 
the  soil  by  its  decay  the  most  costly  of  the  lacking  elements.  To 
the  same  end  other  of  the  lupines,  the  horse-bean  and  cow-pea 
have  been  introduced  for  use  in  green  manuring. 
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Table  showing  the  kind  of  fertilizer  and  yield 
per  plot  and  per  acre. 


o 

5z; 


Kind  op  Fertilizer. 


7. 

8. 

9. 
6a. 


10. 

11 

12. 
6b. 

13. 
14. 

15. 

6c 

00. 


Nothing A 

Nitrate  ol  Soda 

Dissolved  Bone  Black  (14  per  cent. 

soluble  acid)  

Muriate  of  Poush  

Nitrate  of  Soda,  \ 

Dissolved  Bone  Black,  / 

Nitrate  of  Soda,         \ 

Muriate  of  Potasli,    / 

Dissolved  Bone  Black,  \    Mixed 
Muriate  of  Potash,        /  Minerals, 

Nitrate  of  Soda  Group. 


Mixed  Minerals  as  No.  6,    ^ 


Nitrate  of  Soda,  ^  Ration, 
Mixed  Minerals  as  No.  6,    \ 
Nitrate  of  Soda,  f  Ration,  /  * ' 
Mixed  Minerals  as  No.  6,        "> 
Nitrate  of  Soda,  full  Ration,  / ' 
Mixed  Minerals  as  No.  6 


Sulphate  of  Ammonia  Group. 

Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  i  Ration,  /  '  * 
Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  f  Ratien,  /  '  * 
Mixed  Minerals  as  No.  G,  \ 
Sulph.  of  Ammonia,  full  Ration,  / 
Mixed  Minerals  as  No.  6 


Dried  Blood  Group. 


Mixed  Minerals  as  No.  6, 
Dried  Blood,  i  Ration, 
Mixed  Minerals  as  No.  6, 
Dried  Blood,  f  Ration, 
Mixed  Minerals  a^  No.  6, 
Dried  Blood,  full  Ration, 
Mixed  Minerals  as  No.  6. . 
Nothhig 


} 


Total  yield  per 
Plot. 


o 


lbs. 


a 
o 

CO 


lbs. 


53.75]  17.50 
120.00  10.00 

120.00  7.50 
105.00  10.00 

90.00 


QQ 


100.00 
55.00 

115.00 
137.50 


7.50 
12.50 
10.00 


7.50 
12.50 


175.00.  15.00 
85.00  10.00 


125.00 
165.00 

155.00 

J 


10.00 

12.50 

10.00 
95.00  7.50 


100.00 


7.50 


127.50,  15.00 
127.50  10.50 


120.00; 
90.00, 


5.00 
10.00 


lbs. 

55.0 
72.5 

70.0 
65.0 

75.0 
80.0 
55.0 


100.0 

120.0 

160.0 
90.0 

115.0 

140.0 

130.0 
77.5 

75.0 
115.0 

105.0 

85.0 
70.0 


Total  yield  per 
Acre. 


In 


bush. 

15.36 
34.28 

34.28 
30.00 

25.71 
28.57 
15.71 


32.86 

39.28 

50.00 
24.28 

35.71 

44.28 

44.28 
27.14 

28.57 
36.43 

36.43 

34.28 
25.71 


Hi 
111 

Sis 


bush 

5.00 
2.86 

2.14 
2.86 

2.14 
3.57 
2.86 


2.14 

3.57 

4.28 
2 

2.86 

3.57 

2.86 
2.14 

2.14 

4.28 

3.57 

1.43 
2.86 


s 

QQ 


lbs. 

1100 
1450 

1400 
1300 

1500 
1600 
1100 


2000 

2400 

3200 
1800 

2300 


2600 
1550 


1500 
2300 

2100 

1700 
1400 
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TABLE  SHOWING  THE  IMCKEAKE  IN  AMOUNT  AND  VALUE  OF 
THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 
OF  THE  "  NOTHING  "  PLOTS. 
Where  the  amount  and  value  is  below  the  average  of  the  "  Nothing  "  plots 
it  is  shown  by  a  minus  (— )  sign. 


Hard  Corn* 

•beUed,(701b«.pn 

oob  =  1  bueh.  of 

•helled  oom.) 

Soft  Com, 

shelled,  aoiba.  on 

cob  =  1  bush,  of 

•heUed  oom.) 

Stover. 

Total  value  per  acre 
of  corn  and  stoyer 
over  that  of  the 
**  nothing"  ploU. 

S 
1    i 

0 1 
1 

llil 

bush. 

Value  at 

75c.  per 

bush. 

bush. 

Value  at 
perbndi. 

lbs. 

Value  at 

•7  per 

ton. 

1. 

13.75 

$10  31—1.07 

—$0  40 

200 

$0  70 

$10  61 

$3  60 

$7  01 

2. 

13.75 

10  31—1.79 

—0  67 

150 

0  53 

10  17 

4  56 

5  62 

3. 

9.46 

7  10-1.07 

—0  40 

50 

0  18 

6  88 

3  60 

3  28 

4. 

5.18 

3  88—1.79 

-0  67 

250 

088 

409 

8  15 

—4  06 

6. 

8.04 

6  03—0.36 

—0  13 

350 

1  23 

7  13 

7  20 

—0  07 

6. 

—4.82 

—3  62—1.07 

-0  40 

—150 

-0  53 

-4  55 

8  15 

—12  70 

7. 

12.32 

9  24'-!. 79 

-0  67 

750 

2  63 

11  20 

11  75 

— 0  55 

8. 

18.75 

14  06 

-0.36 

-0  13 

1150 

4  03 

17  96 

15  35 

2  61 

9. 

29.46 

22  10 

0.36 

0  13 

1950 

6  83 

29  06 

18  to 

10  11 

6a. 

3.75 

2  81 

-1.07 

—0  40 

550 

1  93 

434 

8  15 

—3  81 

10. 

15.18 

11  38—1.07 

—0  40 

1050 

3  68 

14  66 

12*07 

2  59 

11. 

23.75 

17  81'— 0.36 

—0  13 

1550 

5  43 

23  11 

15  99 

7  12 

12. 

23.75 

17  8I'— 1.07 

—0  40 

1360 

4  73 

22  14 

19  91 

2  23 

6b. 

6.61 

4  96—1.79 

—0  67 

300 

1  05 

5  34 

8  16 

—2  81 

13. 

8.04 

6  03'— 1.79 

—0  67 

250 

0  88 

6  24 

12  00 

—5  76 

14. 

15.89 

11  92!    0.36 

0  13 

1050 

3  68 

15  73 

15  86 

—0  12 

15. 

15.89 

11  92—0.36 

—a  13 

850 

2  98 

14  77 

19  70 

—4  93 

6c. 

13.75 

10  31'— 2.50 

1 

—0  94 

450 

1  68 

10  95 

8  16 

2  80 
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FROM  THE  LAST  COLUMN  OF  THE  PRECEDING  TABLE,  SHOW- 
ING BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN 
OB  IX)SS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


fiXLATlTB  LOS0XI. 


BiLATiTS  Gains. 


5o.of 

'i 

«.' 

3.! 

I 

i  flOS 

i;  007 

1 

7.    0» 

i  . 

I 
It.'   }81 

U.| 
I 

K.| 

6b.l   ISl 

I 
13.     5  76 

M.     OU 


« 
■ 

■ 


701 
6  02 
8  38 


2  01 
10  11 

200 
7  12 
228 


80 
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The  field,  as  will  be  seen  from  a  casual  glance  at  the  yield  upon 
the  various  plots,  was  not  uniformlj  fertile,  for  plots  1  and  2,  each 
supplied  with  a  single  element,  gave  greater  yields  than  other  plots 
receiving  the  same  amount  together  with  an  additional  element 
(plots  4,  5  and  6). 

That  there  was  a  certain  deficiency  of  all  the  elements,  is  shown 
by  the  fact  that  in  every  instance  but  one  Cplot  6)  the  application 
of  fertilizers,  whether  simple  or  compound,  was  accompanied  by 
an  increased  yield.  The  largest  yields  were  upon  those  plots 
where  nitrogen  was  added  to  the  potash  and  phosphoric  acid 
(mixed  minerals)  ration,  and  in  the  case  of  the  sulphate  of  am- 
monia and  nitrate  of  soda  groups  the  addition  of  extra  nitrogen 
was  accompanied  by  profit  in  every  instance  but  one,  (plot  7) 
where  only  a  i  ration  was  added. 

So  far  as  the  eye  could  detect  there  was  little  difference  between 
the  nitrate  of  soda  and  the  sulphate  of  ammonia  groups,  other  than 
that  the  latter  plots  were  not  so  mature  as  the  former.  This  dif- 
ference is  easily  explained  upon  the  assumption  that  the  nitrate  of 
soda  furnished  nitrogen  in  a  form  directly  available  to  the  plant 
so  that  growth  and  development  was  not  delayed,  while  that  of 
the  sulphate  having  first  to  undergo  the  process  of  nitrification, 
prolonged  the  period  of  growth. 

The  total  yield  from  the  plots  of  the  dried  blood  group  was  not 
only  less  than  that  from  those  of  the  preceding  nitrogen  groups, 
but  it  will  also  be  seen  that  the  use  of  fertilizers  upon  each  of 
these  plots  was  accompanied  by  a  financial  loss. 

The  profit  from  the  use  of  nitrogenous  fertilizers  in  this  experi- 
ment stands  in  marked  contrast  to  the  results  of  Mr.  Chapman's 
experiment  at  Westerly,  where  any  considerable  application  of 
nitrogen  resulted  in  a  loss. 

The  application  of  mixed  minerals  alone  proved  profitable  in  but 
one  instance,   (plot  6c)  notwithstanding  the  fact  that  the  cost 
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of  the  same  was  comparatively  low,  but  when  used  in  connection 
with  nitrogen,  though  the  cost  was  thereby  greatly  increased,  it 
nevertheless  resulted  in  profit. 

General  Conclusions  pbom  the  Noosbneck  Expbbiment. 

1.  Nitrogen,  phosphoric  acid  and  potash  were  all  lacking, 
though  more  especially  nitrogen. 

2.  Nitrogen,  in  the  form  of  nitrate  of  soda  and  sulphate  of 
ammonia,  gave  better  returns  than  in  the  form  of  dried  blood, 
and  its  application,  even  in  considerable  quantities  in  the  two 
former  cases,  was  accompanied  with  profit,  and  in  the  latter  case 
with  loss. 

8.  The  corn  upon  the  plots  supplied  with  nitrogen  in  the  form 
of  sulphate  of  ammonia,  was  later  in  maturing  than  that  where 
nitrogen  in  the  form  of  nitrate  of  soda  was  used. 

4.  Potash  and  phosphoric  acid  applied  alone  proved  unprofit- 
able, which  was  not  the  case  when  combined  with  nitrogen  in  the 
most  available  form. 


10 
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LIME  ROCK,  R.  I. 
5.    Mr.  H.  Hartwell  Jencks'  Experiment. 

The  soil  in  this  instance  was  a  dark  loam.  One  end  of  plots  15, 
6c  and  00  was  quite  wet  at  the  time  the  field  was  plotted  and  was 
not  adapted  to  Indian  corn  except  in  a  dry  season. 

In  1888  the  field  was  planted  with  beans  and  potatoes,  "  with  a 
little  barn-yard  manure  in  the  hill."  "  Prior  to  being  planted  the 
field  had  been  in  grass  for  a  long  time  and  was  pretty  well  run 
out,  producing  only  about  one  ton  of  hay  to  the  acre." 

This  year's  results  are  given  more  especially  for  the  purpose  of 
comparison,  in  case  the  experiment  is  continued,  tlian  on  account 
of  any  definite  conclusions  that  may  be  drawn  from  the  results  of 
the  past  season's  experiment. 

The  yields  and  results  were  as  follows  : 
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TABLE  SHOWING   THE   KIND  OF  FERTILIZER  AND  YIELD 
PER  PLOT  AND  PER  ACRE. 


1 

Total  Yield 

per    1 

Plot.    '         1 

a 

o 

Ci 

*;           Kind  of  Fertilizer. 

cua 

O 

1 

|2 

11 

1 

tt>8. 

Ibe. 

IbB. 

0.  Xothing ;15a.30 

L  Nitrate  of  Sodii.    1162.75 

1  Dissolved  Bone  Black,  (14  per  cent..  < 

flolableacid) ' 

3.  Muriate  of  Potash 

,  Xitrateof  Soda,  > 

*'  Dissolved  Bone  Black,) 

-  Nitrate  of  Soda,         > 

'•  Muriate  of  Potash,    >   

„  {Dissolved  Bone  Black,)     Mixed 
^'Muriate of  Potash,       >  Minerals, 


Total  yield  per 

Aci-e. 

•  ^ 

,  shelled 
the  cob 
shelled. 

shelled, 
the  cob 
shelled.) 

1 

nt^ll 

&^\\ 

& 

bush. 

bush. 

lbs. 

I     Nitrate  of  Soda  Group. 
Mixed  Minerals  as  No.  6,  ) 

—  II,; 


197.63 
240.10 

205.60 
157.13 
227.90 


17.4    300.5 
15.01  350.0. 

4.0   400.0 
13.4    392.5! 

7.6|  353. 7j 

14. o'  300.0 

7.2'  421.2 


;i39.50,      4.5   406.0 


'•Nitrate  of  Soda,  i  Ration 

a  Mixed  Minerals  as  No.  6,  >  L»^  7n       '^  q 

^-  Nitrate  of  Soda,  f  Ration,  f r^'^^l      ^'^ 

9.  ^""^  Minerals  as  No.  6,      >  14^  70'     16  ji  373  q 

Nitrate  of  Soda,  full  Ration,) 
6a.  Mixed  Minerals  as  No.  6 


Sulphate  of  Ammonia  Group, 
Mixed  Minerals  a.s  No.  6, 


163.50     20.4   410.7 


Salph.  of  Ammonia,  i  Ration 
Mixed  Minerals  as  No.  6, 


} 


10. 

J.,  Mixed  Minerals  as  No.  6,               >  '252  40 
"'.iSuIph.  of  Ammonia,  full  Ration,^  1 

6b.  Mixed  Minerals  as  No.  6 204.30 


.|250.70     10.1,  434.6 
I  ..I235.2O.     11.1:  422.2 


Dried  Blood  Group. 

1,  Mixed  Minerals  as  No.  6,    [ 

Dried  Blood,  i  Ration,        )   * 
u  Mixed  Minerals  as  No.  6,    } 
*  Dried  Blood,  f  Ration,       f  * 
\z  Mixed  Minerals  as  No.  6,    ) 
Dried  Blood,  full  Ration,   I  ' 

6e.  Mixed  2dinerals  as  No.  6 

jO.NothiDg 


13.4;  407.0 
18.1'  316.7 


224.30     18.2 
232.50     10.0 


432.6 
408.0 


267. lOJ      7.3|  418.8 

194.30     13.7   317.9 
155.401      8.8i  287.5 


43.80 
46.50 

56.48 
68.60 

58.74' 
44.90 
65.11 


39.86 

64.77 

I 
40.49 

46.711 


4.97  6130 
4.28  7000 

I 
1.148000 
3.82  7850 

2.17  7074 

4.00  6000 

t 
2.06  8424 


1.28  8120 

0.947970 

4.60  7560 
5.82  8214 


71.63  2.838692 

67.20,  3J7  8444 

72.1li  3.838140 

58.37  5.17  6334 


(J4.O9;    5.208652 

I 
66.43     2.86  8160 

76.31     2.09  8376 

55.23!     3. 91 '6358 
44.40:     2.515750 
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TABLE  SHOWING  THE  INCREASE  IN  AMOUNT  AND  VALUE  OF 

THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 

OF  THE  "NOTHING"  PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  *'  Nothing"  plots 
it  is  shown  by  a  minus  ( — )  si^n. 


i 

i 

Hard  Corn, 

shelled,  (70  lbs.  on 

cob'^  1  bush,  of 

shelled  com.) 

Soft  Com, 

shelled,  (70  lbs.  on 

cob  =  1  bush,  of 

shelled  com.) 

Stover. 

Total  value  per  acre 
of  com  and  stover 
over  that  of  the 
"nothing"  plots. 

Value  of  the  Crop 
per  Acre  over  the 
cost  of  the  Fertil- 
izers.   A  minus  (— ) 
sign  IndlcaloB  a  loss.  | 

bush. 

Value  at 

75c.  per 

bush. 

bush. 

Value  at 

87J4C. 
per  bush. 

lbs. 

Value  at 

$7  per 

ton. 

1. 

2.40 

$1  80 

0.54 

$0  20 

1060 

$3  71 

$5  71 

$3  60 

$211 

2. 

12.37 

9  28 

—2.60 

—0  98 

2060 

7  21 

15  51 

4  55 

10  96 

3. 

24.60 

18  38 

0.09 

0  03 

1910 

6  69 

25  10 

3  60 

21  60 

4. 

14.64 

10  98 

-1.57 

—0  59 

1134 

3  97 

14  36 

8  16 

6  21 

5. 

0.80 

0  60 

0.26 

0  10 

60 

0  21 

0  91 

7  20 

—6  29 

6. 

21.01 

15  76 

-1.69 

-0  63 

2484 

8  69 

23  82 

8  15 

15  67 

7. 

-4.24 

—3  18 

—2.46 

—0  92 

2180 

7  63 

3  53 

11  75 

—8  22 

8. 

20.67 

15  50 

—2.80 

—1  05 

2030 

7  11 

21  66 

15  35 

6  21 

9. 

—3.61 

—2  17 

0.85 

0  32 

1620 

5  67 

3  28 

18  95 

—15  67 

6a. 

2.61 

1  96 

2.09 

0  78 

2274 

7  96 

10  70 

8  15 

2  55 

10. 

27.53 

20  65-^.85 

—0  32 

2752 

9  63 

29  96 

12  07 

17  89 

11. 

23.10 

17  24'— 0.57 

—0  21 

2504 

8  76 

25  79 

15  99 

9  80 

12. 

28.01 

21  00     0.09 

0  03 

2200 

7  70 

28  73 

19  91 

8  82 

6b. 

14.27 

10  70     1.43 

1 

0  54 

394 

1  38 

12  62 

8  15 

4  47 

13. 

19.99 

14;)9j     1.46 

0  55 

2712 

9  49 

25  03 

12  00 

13  03 

14. 

22.33 

16  75—0.89 

-0  33 

2220 

7  77 

24  19 

15  85 

8  34 

15. 

32.21 

24  16—1.66 

-062 

2436 

8  53 

32  07 

19  70 

12  37 

6c. 

11.13 

8  35 

0.17 

006 

418 

1  46 

9  87 

8  15 

1  72 
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FROM  THE  LAST  COLUMN  OF  THE  PRECEDING  TABLE,  SHOW- 
ING BY  A  COMPARATIVE   SCALE  THE  FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


RXLATIYB  hOBBEB,    ' 


BsLATiYB  Gains. 


Ko.of 
Ploi. 

1.1 


(6  29 


822 


iser 


10. 
11. 
IS. 

•b.l 

13.1 
J 

i 

u. 

6c. 


$2  11 
10  96 
21  50 
6  21 

16  67 
6  21 

2  55 

17  89 
9  80 
8  82 
4  47 

13  03 
H  84 

12  87 
1  72 
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It  will  be  seen  that  the  addition  of  nitrogen  alone  (plot  1)  gave 
an  apparent  increase,  phosphoric  acid  alone  (plot  2)  a  somewhat 
greater  one,  and  potash  alone  (plot  8)  greater  than  either  of  the 
preceding.  Prom  this,  one  would  be  led  to  expect  better  results 
from  the  combination  of  nitrogen  and  phosphoric  acid  than  from 
nitrogen  and  potash,  and  that  potash  and  phosphoric  acid  com- 
bined would  give  the  best  results  of  all.  •  This  is,  in  fact,  exactly 
what  has  resulted  in  the  case  of  the  various  combinations  on  plots 
4,  5  and  6.  The  striking  variations  on  the  succeeding  plots  debar 
one,  however,  from  accepting  the  above  results  as  due  solely  to  the 
fertilizers,  since  they  may  be  due  to  chance  and  the  pre-existing 
differences  in  the  plots.  In  support  of  this  idea  it  will  be  observed 
that  plots  7  and  8,  upon  which  a  like  amount  of  potash  and  phos- 
phoric acid  was  applied  as  upon  the  four  "  mixed  mineral "  plots, 
have  given  smaller  yields,  notwithstanding  the  presence  of  addi- 
tional nitrogen.  That  the  nitrogen  in  this  case  did  not  injure  the 
crop,  as  resulted  in  the  use  of  sulphate  of  ammonia  in  the  Kings- 
ton experiment,  is  concluded  from  the  fact  that  the  other  plots,  1, 
4,  5  and  8,  upon  which  nitrogen  in  the  form  of  nitrate  of  soda  was 
used,  were  not  similarly  affected. 

The  yields  upon  the  individual  plots,  of  the  sulphate  of  ammonia 
and  dried  blood  groups,  when  compared  with  the  yields  on  plots 
6a,  6b  and  6c,  justify  the  conclusions  that  nitrogen  in  both  of  these 
forms,  applied  in  addition  to  the  mixed  minerals,  considerably  in- 
creased both  the  total  yields  and  the  net  profits.  This  field  being 
situated  in  a  lime-stone  region  was  probably  not  deficient  in  car- 
bonate of  lime,  and  hence  this  important  element  in  hastening 
the  process  of  nitrification  was  doubtless  not  lacking.  The  facts 
in  this  experiment  admit  of  but  few  generalizations,  though  they 
may  serve  an  important  purpose  in  explaining  future  results. 


Digitized  by  LjOOQ IC 


chemical  division.  79 

General  Conclusions  prom  the  Lime  Rock  Experiment. 

1.  Nitrogen  in  the  form  of  sulphate  of  ammonia  and  dried 
blood,  when  used  in  connection  with  potash  and  phosphoric  acid, 
increased  both  the  total  yield  and  the  net  profit. 

2.  The  low  yield  upon  two  of  the  plots  (plots  7  and  8)  in  the 
nitrate  of  soda  group,  does  not  admit  of  ready  explanation,  except 
upon  the  ground  of  great  variations  in  the  natural  fertility  of  the 
individual  plots. 

3.  To  a  certain  extent  there  appears  to  have  been  a  deficiency 
of  all  the  elements,  the  lack  of  nitrogen  being  more  especially 
noticeable  in  the  results  upon  the  sulphate  of  ammonia  and  dried 
blood  groups. 

4.  Potash  appears  to  have  been  more  deficient  than  the  phos- 
phoric *acid,  though  in  view  of  the  inequality  of  the  plots  we  do 
not  feel  justified  in  drawing  positive  conclusions  from  the  results 
of  a  single  experiment. 

ABBOTT  RUN,  R.  I. 
6.    Mr.  E.  p.  Crowninshield's  Experiment. 

The  soil  upon  this  field  was  a  light,  sandy  loam. 

The  field  was  first  plowed  and  sowed  to  winter  rye,  followed  by 
a  crop  of  buckwheat,  which  was  turned  under  and  fertilizers  ap- 
plied freely.  Indian  corn  was  now  planted,  which  proved  a  failure, 
and  this  was  succeeded  by  a  crop  of  "  round  turnips."  In  1889 
fertilizer  was  again  applied,  and  a  fair  crop  of  "  Hungarian  "  was 
grown.  No  barn-yard  manure  was  ever  used  on  the  field.  The 
land  was  plowed  to  a  depth  of  about  four  inches. 

The  following  are  the  tabulated  results : 
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TABLE  SHOWING  THE  KIND  OP  FERTHJZER  AND  YIELD 
PER  PLOT  AND  PER  ACRE. 


o 


o 


7. 

8. 

9. 
6a. 

10. 

11. 

12. 
6b. 

13. 
14. 

16. 

6c. 
00. 


Kind  op  Fertilizer. 


Nothing 

Nitrate  of  Soda 

Dissolved  Bone  Blacls  (14  per  cent. 

soluble  acid) 

Muriate  of  Potash 

Nitrate  of  Soda,  \ 

Dissolved  Bone  Black,  j 

Nitrate  of  Soda,         \ 

Muriate  of  Potash,     j    

Dissolved  Bone  Black,  \    Mixed 
Muriate  of  Potash,        j  Minerals, 

Nitrate  op  Soda  Group. 

Mixed  Minerals  as  No.  6,     \ 

Nitrate  of  Soda,  ^  Ration,  / 

Mixed  Minerals  as  No.  6,    \ 

Nitrate  of  Soda,  |  Ration,  / 

Mixed  Minerals  as  No.  6,        \ 
Nitrate  of  Soda,  full  Ration,  /  •  *  *  * 
Mixed  Minerals  as  No.  6 

Sulphate  op  Ammonia  Group. 

Mixed  Minerals  as  No.  6,  1 
Sulph.  of  Ammonia,  ^  Ration,  j  *  * 
Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  f  Ration,  j  ' ' 
Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  full  Ration,  / 
Mixed  Minerals  as  No.  6 

Dried  Blood  Group. 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  ^  Ration,        / 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  f  Ration,        j 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  full  Ration,    j 

Mixed  Minerals  as  No.  6 

Nothing 


Total  yield 
Plot. 

per 

Total  jield  per 
Acre. 

o 

II 
r- 

1 

ao 

So-" 

pi 

111 

2 

lbs. 

lbs. 

lbs. 

bush. 

bush. 

lbs. 

50.00 
115.00 

15.00 
7.50 

35.0 
55.0 

14.28 
32.86 

4.28 
2.14 

700 
1100 

110.00 
105.00 

7.50 
5.00 

52.5 
50.0 

31.43 
30.00 

2.14 
1.43 

1050 
1000 

117.50 

7.50 

52.5 

33.57 

2.14 

1050 

85.00 

5.00 

45.0 

24.28 

1.43 

« 

900 

120.00 

5.00 

65.0 

34.28 

1.43 

1100 

125.00 

3.75 

60.0 

35.71 

1.07 

1200 

130.00 

6.00 

55.0 

37.14 

1.43 

1100 

145.00 

7.60 

60.0 

41.43 

2.14 

1200 

87.60 

8.75 

45.0 

26.00 

2.50 

900 

82.60 

15.00 

42.6 

23.67 

4.28 

850 

70.00 

17.50 

4b.o 

20.00 

5.00 

900 

105.00 

15.00 

60.0 

30.00 

4.28 

1200 

75.00 

7.50 

65.0 

21.43 

2.14 

1100 

80.00 

7.60 

56.0 

22.86 

2.14 

1100 

76.00 

8.75 

67.6 

21.43 

2.50 

1150 

105.00 

7.60 

62.6 

30.00 

2.14;1050 

62.60 
66.00 

3.76 
6.00 

66.0 
37.6 

16.00 
15.71 

1.07 
1.43 

1100 
1   750 
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TABLE  SHOWrSTG  THE  INCREASE  IN  AMOUNT  AND  VALUE  OP 
THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 
OF  THE  "  NOTHING  "  PLOTS. 
Where  the  amount  and  value  is  below  the  average  of  the  *^  Nothing ''  plots 
it  is  shown  by  a  minus  ( — )  sign. 


. 

1 

1      e 



^-i 

Hard  Com, 

J   ibeUed,(70)ba.on 

-    «)b  =  lhnah.of 

0-  '   iheltedeom.) 
2: 

Soft  Com, 

8hened,(701bB.on 

cob  =  1  bnah.  of 

ahelled  com.) 

Stover. 

Total  valne  per  acr 
of  corn  and  atover 
over  that  of  the 
•' nothing  **ploU. 

1 
11 

Value  of  the  Crop 
per  Acre  over  the 
coat  of  the  Fertll- 
ix«ra.    A  minua  (- 
algn  indlcatea  a  loai 

i 

Valne  at 

76c.  per 

bnab. 

bnah. 

Value  at 
per  bnah. 

lbs. 

Valne  at 

•7  per 

ton. 

1.  17.85 

$13  39—0.71 

—$0  27 

375 

$1  31 

•14  43 

•3  60 

$10  83 

1  16.43 

12  32-0.71 

—0  27 

325 

1  14 

13  19 

4  55 

8  64 

3.  15.00 

11  25-1.43 

—0  54 

275 

0  96 

11  67 

3  60 

8  07 

4.'  18.57 

13  92—0.71 

—0  27 

325 

1  14 

14  79 

8  15 

6  64 

5.'    9.28 

6  96—1.43 

—0  54 

175 

0  61 

7  03 

7  20 

—0  17 

6.'  19.28 

14  46-1.43 

—0  54 

375 

1  31 

15  23 

8  15 

708 

7.  20.  n 

15  53—1.79 

—0  67 

475 

1  66 

16  52 

11  75 

4  77 

S.  22.14 

16  61—1.43 

-0  54 

375 

1  31 

17  38 

15  35 

2  03 

9.'  26.43 

19  82—0.71 

-0  27 

475 

1  66 

21  21 

18  95 

2  26 

ea.  10.00 

7  50  —0.36 

-0  13 

175 

0  61 

7  98 

8  15 

—0  17 

10.'    8.57 

6  43'     1.43 

0  54 

125 

0  44 

7  41 

12  07 

-4  66 

11.    5.00.      3  75'     2.14 

0  80 

175 

0  61 

5  16 

15  99 

—10  83 

11  15.00'    11  25      1.43 

054 

475 

1  66 

13  45 

19  91 

—6  46 

^b.    6.43 

4  82—0.71 

—0  27 

375 

1  31 

5  86 

8  15 

—2  29 

13.1    7.86 

5  89.— 0.71 

—0  27 

375 

1  31 

6  93 

12  00 

—5  07 

U.    6.43 

4  82—0.36 

—0  13 

425 

1  49 

6  18 

15  85 

—9  67 

15.  15.00 

11  25—0.71 

—0  27 

325 

1  14 

12  12 

19  70 

—7  58 

^^.    0.00 

0  00—1.79 

—0  67 

375 

1  31 

0  64 

8  15 

—7  51 
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FROM  THE  LAST  COLUMN  OF  THE  PRECEDrNTG  TABLE,  SHOW- 
ING BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN 
.OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


BSLATIYB  LO88XS. 


RXLATIYB  OaIKS. 


No.  of 
Plot. 

1. 


2. 

8. 

4. 

ft. 

6. 

7. 

8. 

9. 
6a. 
10. 
11. 
12. 


18. 
14. 
16. 
6c. 


$0  17 


0  17 
466 
10  88 
6  46 
229 

6  07 
9  67 
768 

7  61 


$10  83 
864 
807 
664 

708 
4  77 
208 
2  26 
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From  aD  observation  of  the  product  of  the  mixed  mineral  plots 
(plots  6,  6a,  6b  and  6c),  it  is  apparent  that  the  fertility  of  the 
field  diminished  in  the  direction  of  plot  00.  The  smaller  yields 
may  have  been  due  in  this  instance  to  the  fact  that  that  section  of 
the  field  was  more  deficient  in  nitrogen  than  the  other,  for  had 
this  been  the  case,  no  amount  of  mixed  minerals  (potash  and  phos- 
phoric acid)  could  have  produced  any  decided  gain  without  the 
addition  of  nitrogen.  We  observe,  however,  that  nitrogen  was 
added  in  the  three  groups  of  plots  covering  this  area,  but  that  the 
most  marked  gains  were  made  upon  plots  7,  8  and  9,  where  it  was 
applied  in  the  form  of  nitrate  of  soda.  But  little  difference  is  ap« 
parent  in  the  yields  upon  the  sulphate  of  ammonia  and  dried  blood 
groups.  It  is  possible  that  the  process  of  nitrification  was  not 
active  enough  for  the  plant  to  get  the  benefit  from  the  nitrogen 
which  had  been  added  in  these  forms,  and  that  the  yield  would 
have  been  greater  had  nitrogen  in  the  form  of  nitrate  of  soda  been 
employed  throughout. 

By  an  inspection  of  the  single  element  groups  (plots  1,  2  and  3), 
nitrogen  seems  to  have  given  the  greatest  yield  or  to  have  been 
most  deficient ;  phosphoric  acid  stands  next,  and  finally  potash. 
From  this  it  would  be  expected  that  nitrogen  and  phosphoric  acid 
would  give  better  results  than  either  of  the  other  combinations. 
This  is  the  fact  so  far  as  concerns  the  combination  of  nitrogen  and 
potash,  but  the  result  on  plot  6,  with  a  combination  of  phosphoric 
acid  and  potash,  apparently  fails  to  harmonize  with  this,  though  it 
is  possible  that  this  plot  may  have  stolen  some  nitrogen  from  its 
neighbors,  or  that  it  was  originally  more  fertile. 

General  Conclusions  from  the  Abbott  Run  Experiment. 

1.  The  greatest  deficiency  seems  to  have  been  in  nitrogen,  next 
phosphoric  acid,  and  finally  potash,  but  before  drawing  definite 
conclusions  the  experiment  should  be  repeated. 
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2.  Nitrogen  in  the  form  of  nitrate  of  soda  gave  better  results 
than  as  sulphate  of  ammonia  or  dried  blood,  and  its  addition  to 
the  mixed  mineral  ration  resulted  in  a  profit  only  in  the  first  men- 
tioned form. 

8.  The  apparent  profit  from  the  use  of  single  constituents  only, 
(plots  1,  2  and  8)  and  in  fact  the  returns  upon  that  entire  portion 
of  the  field  may  have  been  due  in  some  measure  to  the  greater 
fertility  of  that  section. 

JAMESTOWN,  R.  I.     (North  End.) 
7.    Mb.  Thomas  A.  H.  Teppt's  Experiment. 

This  soil  was  a  black  loam.  The  field  had  been  in  grass  for 
forty  years  and  had  received  no  top?dressing  in  any  form  for  seven 
or  eight  years,  excepting  across  one  corner  of  plots  0, 1,  2  and  3, 
where  eel^grass  had  been  applied  six  years  previous  to  the  time  this 
experiment  was  undertaken.  The  land  was  plowed  to  a  depth  of 
four  and  one-lialf  inches.  On  May  21,  the  time  the  field  was  sur- 
veyed and  plotted,  one  end  of  the  00  plot  and  also  small  sections 
on  the  ends  of  three  or  four  of  the  adjoining  plots,  were  partially 
submerged  in  water.  This  section  was  naturally  too  wet  for  the 
crop,  but  in  harvesting,  as  was  done  in  several  other  experiments, 
a  given  part  of  the  whole  plot  upon  a  section  representing  the  nor- 
mal yield,  was  weighed,  and  the  weights  for  the  whole  plot  were 
calculated  from  this. 

The  records  of  yields,  etc.,  are  given  in  the  following  tables : 


Digitized  by  LjOOQ IC 


CHEMICAL  DIVISION. 


86 


Table  showing  the  kind  of  fertilizer  and  yield 

PER  plot  and  per  ACRE. 


Kind  of  Fertilizer. 

Total  yield 
Plot. 

per 

Total  yield  per 
Acre. 

o 

c 
o 

-si 

a 

o 

IS 

1 

tit 

m 
III 
IN 

1 

0 

NothiDg • 

lbs. 

175 
215 

200 
230 

245 
225 
200 

230 

245 

255 
195 

200 

210 

230 
170 

130 
135 

130 

155 
120 

tbs. 

70.0 
57.5 

50.0 
45.0 

55.0 
60.0 
65.0 

45.0 

35.0 

40.0 
70.0 

60.0 

55.0 

60.0 
70.0 

45.0 
40.0 

55.0 

45.0 
25.0 

lbs. 

145.0 
185.0 

190.0 
198.8 

190.0 
180.0 
175.0 

190.0 

215.0 

230.0 
160.0 

170  0 

185.0 

200.0 
160.0 

140.0 
145.0 

145.0 

147.5 
97.5 

bush. 

50.00 
61.43 

57.14 
65.71 

70.00 
64.28 
57.14 

65.71 

70.00 

72.86 
55.71 

57.14 

60.00 

65.71 
48.57 

37.14 
38.57 

37.14 

44.28 
34.28 

bush.  lbs. 
20.00  2000 

1. 

2. 
3. 

6. 

Nitrate  of  Soda 

Dissolved  Bone  Black  (14  per  cent, 
soluble  acid) 

16.43  3700 
14.28'3800 

Muriate  of  Potash 

12.86  3975 

Nitrate  of  Soda,             \ 

15.713800 

Dissolved  Bone  Black,  / 

Nitrate  of  Soda,         1 

17.14  3600 

6. 

7. 

S. 

9. 
6a. 

Muriate  of  Potash,     j 

Dissolved  Bone  Black,  \    Mixed 
Muriate  of  Potash,        j  Minerals, 

Nitrate  of  Soda  Group. 

Mixed  Minerals  as  No.  6,     \ 

Nitrate  of  Soda,  i  Ration,  / 

Mixed  Minerals  as  No.  6,     \ 

Nitrate  of  Soda,  |  Ration,  / 

Mixed  Minerals  as  No.  6,        \ 

Nitrate  of  Soda,  full  Ration,  j 

Mixed  Minerals  as  No.  6 

18.57 

12. 8G 

10.00 

11.43 
20.00 

17.14 

15.71 

17.14 
20.00 

12.86 
11.43 

15.71 

12.86 
7.14 

3500 

3800 

4300 

4600 
3200 

10. 

11. 

12. 
6b. 

13. 
14. 

15. 

6c. 
00. 

Sulphate  of  Ammonia  Group. 

Mixed  Minerals  as  No.  6,           1 
Sulph.  of  Ammonia,  i  Ration,  /  * ' 
Mixed  Minerals  as  No.  6,           \ 
Sulph.  of  Ammonia,  f  Ration,  /  *  * 
Mixed  Minerals  as  No.  6,               \ 
Sulph.  of  Ammonia,  full  Ration,  j 
Mixed  Minerals  as  No.  6 

3400 

3700 

4000 
3200 

Dried  Blood  Group. 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  jt  Ration,        / 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  }  Ration,        j 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  full  Ration,    / 

Mixed  Minerals  as  No.  6 

2800 

2900 

2900 
2950 

Nothing : 

1950 
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TABLE  SHOWING  THE  IMCREA8E  IN  AMOUNT  AND  VALUE  OF 
THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 
OF  THE  "  NOTHING  "  PLOTS. 
Where  the  amount  and  value  is  below  the  average  of  the  '*  Nothing  "  plots 
it  is  shown  by  a  minus  ( — )  sign. 


i 

Hard  Corn> 

8beUed,(70Ibs.on 

cob  =  1  buab.  of 

sheUed  com.) 

Soft  CJorn, 

Bhelled,(70Ibs.on 

cob  =s  1  buab.  of 

shelled  corn.) 

Btoyer. 

ToUl  value  per  acre 
of  corn  and  atover 
over  that  of  the 
<*  nothing  "pioU. 

1  i 

Value  of  tbe  Crop 
per  Acre  over  the 
coat  of  tbe  FerUl- 
laera.    A  minus  (— ) 
aign  indlcatea  a  losa. 

buab. 

Value  at 

75o.  per 

buab. 

buab. 

Value  at 
per  buab. 

Iba. 

Value  at 

$7  per 

ton. 

— 

1. 

19.28 

»14  46 

2.86 

»1  07 

1275 

$4  46 

$19  99 

«i  60 

$16  39 

2. 

15.00 

11  25 

0.71 

0  27 

1375 

4  81 

16  33 

4  65 

11  78 

3. 

23.57 

17  68 

-0.71 

—0  27 

1550 

543 

22  84 

3  60 

19  24 

4. 

27.86 

20  89 

2.14 

0  81 

1375 

4  81 

26  51 

8  16 

18  36 

6. 

22.14 

16  61 

3.57 

1  34 

1175 

4  11 

22  06 

7  20 

14  86 

6. 

16.00 

11  25 

5.00 

1  88 

1075 

3  76 

16  89 

8  15 

8  74 

7. 

23.57 

17  68 

-0.71 

—0  27 

1375 

4  81 

22  22 

11  75 

10  47 

8. 

27.86 

20  89 

—3.57 

—1  34 

1875 

6  56 

26  11 

15  35 

10  76 

9. 

30.71 

23  04 

—2.14 

—0  81 

2175 

7  61 

29  84 

18  95 

10  89 

6a. 

13.57 

10  19 

6.43 

2  41 

776 

2  71 

15  31 

8  15 

7  16 

10. 

15.00 

11  25 

3.57 

1  34 

975 

3  41 

16  00 

12  07 

3  93 

11. 

17.86 

13  39 

2.14 

0  81 

1275 

446 

18  66 

15  99 

2  67 

12. 

23.57 

17  68 

3.57 

1  34 

1575 

6  61 

24  53 

19  91 

4  62 

6b. 

6.43 

4  82 

6.43 

2  41 

775 

2  71 

9  94 

8  16 

1  79 

13. 

—5.00 

-5  75 

—0.71 

-0  27 

375 

1  31 

-2  71 

12  00 

—14  71 

14. 

—3.57 

-2  68 

—2.14 

—0  81 

475 

1  66 

—1  83 

15  85 

-17  68 

15. 

-5.00 

-5  75 

2.14 

0  81 

475 

1  66 

—1  28 

19  70 

—20  98 

6c. 

2.14 

1  61 

-0.71 

—0  27 

525 

1  84 

3  18 

8  15 

-4  97 
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FROM  THE  LAST  COLUMN  OP  THE  PRECEDING  TABLE,  SHOW- 
ING BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


BMLkTTwm  Losnt. 


BiLATITB  GaIVS. 


No.  of 
Plou 

1.. 

3. 

1 

8. 

4. 

ft. 

•• 

7. 

8. 

9. 

.. 

10. 

U. 

M. 

6b. 

13. 

$14  71 

14. 

17  68 

16. 

90  96 

6c 

497 

$16  89 
11  T8 
10  24 
18  86 
14  86 

8  74 
10  47 
10  76 
10  80 

7  16 

3  93 
2  67 

4  62 
1  79 
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From  an  inspection  of  the  yields  on  the  "  nothing  "  and  on  the 
"mixed  mineral"  plots  (6,  6a,  6b  and  6c),  it  is  evident  that  the 
fertility  of  the  field  decreased  in  the  direction  from  plot  0  toward 
plot  00.  That  the  soil  was  deficient  in  all  three  of  the  necessary 
ingredients  there  seems  to  be  no  doubt.  On  the  single  element 
plots,  potash  gave  the  greatest  yield,  nitrogen  next,  and  finally 
phosphoric  acid,  though  in  the  combination  of  elements  the  nitro- 
gen and  phosphoric  acid  combination  (plot  4)  is  better  than  the 
nitrogen  and  potash.  It  is  the  same  With  this  experiment  as  with 
several  of  the  others,  viz :  the  variation  in  the  natural  fertility  of 
the  several  plots  renders  it  impossible  to  conclude  definitely  which 
elements  were  most  deficient.  By  a  comparison  of  the  yields  on 
the  mixed  mineral  plots  f  Nos.  6,  6a,  6b  and  6c)  with  that  on  those 
composing  the  nitrate  of  soda  group  (plots  7,  8  and  9),  it  will  be 
seen  that  the  addition  of  nitrogen  to  the  mixed  minerals,  even  in 
considerable  quantity,  was  accompanied  by  a  considerable  profit 
when  applied  in  the  form  of  nitrate  of  soda. 

The  addition  of  nitrogen,  in  the  form  of  sulphate  of  ammonia, 
to  the  mixed  minerals,  considerably  increased  the  yield,  though  not 
so  much  as  the  nitrate,  and  the  profits  were  consequently  less. 
This,  perhaps,  may  be  due  to  some  extent,  to  the  difference  in  the 
soil.  For  some  reason,  the  addition  of  dried  blood  to  the  mixed 
minerals  (plots  13,  14  and  15)  seems  to  have  had  a  positively  in- 
jurious effect,  since  the  yields  upon  these  plots  are  smaller  than 
upon  the  plots  with  mixed  minerals  only,  which  were  located  im- 
mediately before  and  after  this  group.  As  to  the  probable  cause 
of  this  we  are  not  ready  to  express  any  opinion.  That  nitrifica- 
tion may  have  been  seriously  delayed  at  the  outset  by  the  excessive 
moisture  over  a  portion  of  the  plot,  is  at  least  probable,  but  this 
furnishes  no  explanation  why  these  plots  should  not  have  done  as 
well  as  the  adjoining  ones,  which  were  supplied  with  the  same 
amount  of  everything  excepting  the  dried  blood.     In  this  experi- 
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ment,  and  also  that  at  Abbott  Run,  it  will  be  noticed  that  the 
amount  of  soft  corn  is  greater  on  the  sulphate  of  ammonia 
plots  than  on  those  of  either  the  dried  blood  or  nitrate  of  soda 
groups.  This  probably  finds  its  explanation  on  the  ground  that, 
for  some  reason,  the  nitrogen  of  the  sulphate  was  not  so  rapidly 
rendered  available  to  the  plant,  and  that  in  consequence  of  this, 
the  period  of  growth  was  lengthened  at  the  expense  of  the  maturity 
of  the  crop.  In  a  climate  like  ours,  where  there  is  a  great  liabilit;y 
to  early  frosts,  and  where  a  difiference  of  a  week  or  ten  days  in  the 
time  of  maturity  seriously  afifects  the  profits,  the  argument  for 
the  use  of  nitrogen,  in  the  form,  of  nitrate  of  soda,  and  in  general 
of  quickly  acting  fertilizers,  is  one  worthy  of  consideration. 

General  Conclusions  prom  the  Jamestown  (North  End) 

Experiment. 

1.  This  soil  appears  to  lack  all  three  of  the  essential  ingredients, 
but  more  especially  nitrogen.  Which  of  the  two  ingredients — 
potash  and  phosphoric  acid — is  more  especially  lacking  cannot  be 
concluded  from  this  single  experiment. 

2.  Nitrogen  in  the  form  of  nitrate  of  soda  gave  the  best  I'esults. 

3.  Nitrogen  in  the  form  of  sulphate  of  ammonia,  though  not 
equal  to  the  nitrate,  gave  very  fair  returns ;  the  crop  was,  how- 
ever, somewhat  later  in  maturing. 

4.  Nitrogen  in  the  form  of  dried  blood  appears  in  this  instance 
not  only  not  to  have  produced  any  beneficial  results,  but  its  pres- 
ence seems  for  some  reason  to  have  counteracted  in  some  measure 
the  good  efiFect  of  the  mixed  minerals  to  which  it  was  added. 

5.  In  general  the  application  of  chemicals  in  this  experiment 
increased  both  the  total  crop  and  net  profits. 

12 
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SUMMIT,  R.  I. 
8.    Capwell  &  Tillinghast's  Experiment. 

This  iield  constituted  a  part  of  an  old  pasture  which  had  not 
been  plowed  for  twenty-five  years.  The  exposure  was  a  southerly 
one.  The  soil  upon  plots  1,  2  and  3  was  a  light  loam,  and  that  6f 
the  following  ones  was  gravelly,  excepting  plot  00,  which  was  a 
sandy  loam.  The  field  was  plowed  to  a  depth  of  seven  inches  and 
rolled  before  harrowing.  The  season  was  at  first  too  cold  and 
wet,  especially  for  the  more  loamy  plots.  The  growth  upon  each 
plot  was  in  general  very  even  throughout,  though  great  variations 
were  noticeable  in  the  individual  plots.  This  was  especially  the 
case  early  in  the  season.  Plots  6,  6a,  6b  and  6c,  were  lighter  in 
color  throughout  the  season.  Plots  10,  11,  12,  13,  14  and  15, 
were  darker  green  than  the  others. 

The  following  notes  were  taken  at  the  time  of  husking : 

FJota. 

0.  Very  small,  both  corn  and  stover. 

1.  Corn  and  stover,  slightly  larger  and  better. 

2.  Corn  lighter  in  color. 

3.  Corn  quite  uneven  in  size,  shape  and  color. 

4.  Very  even  and  well  matured. 

5.  Paler  in  color  and  somewhat  uneven  in  size. 

6.  Quite  even  in  size ;  not  quite  as  well  ripened. 

7.  Ears  not  so  large  ;  short  and  sound. 

8.  Large  ears,  well  ripened,  handsome. 

9.  About  the  same,  except  larger  yield. 
6a.  Short  stalks,  good  corn. 
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10.  Corn  very  handsome,  stalks  large. 

11.  Very  little  difference,  stover  heavy,  color  very  green. 

12.  Stover  tall,  not  large  stalked,  two  ears  on  a  stalk  quite 

frequently ;  not  quite  so  even  in  size. 

6b.  Small,  rather  uneven. 

13.  Stover  good  size ;  corn  large  ears,  even  in  size  and  color. 

14.  Very  much  like  13,  except  in  quantity,  which  was  greater. 

15.  About  the  same,  very  handsome. 

6c.  Sound  and  well  ripened. 

00.     Good.    This  plot  had  the  advantage  of  better  soil,  it  lying 
so  as  to  receive  the  wash  from  other  parts  of  the  pasture. 

In  this  case,  the  second  and  third  tables  are  omitted,  from  the 
fact  of  the  existence  of  such  wide  variations  in  the  nothing  plots, 
and  owing  to  the  fact  of  the  unusual  increase  in  the  natural  fer- 
tility of  the  plots  over  at  least  one-half  of  the  field  in  the  direction 
from  plot  0  toward  00. 

The  following  are  the  tabulated  yields :  ^ 
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TABLE  SHOWING  THE  KIND  OF  FERTILIZER  AND  YIELD 
PER  PLOT  AND  PER  ACRE. 


c 


Total  yield  per 
Plot. 


Kind  of  Fertilizer. 


9. 
6a. 


10. 
11. 

12. 
6b. 


13. 
14. 

15. 

6t'. 
00. 


Nothing -, 

Nitrate  of  Soda 

Dissolved  Bone  Black  (14  per  cent. 

soluble  acid)  

Muriate  of  Potash 

Nitrate  of  Soda,  ) 

Dissolved  Bone  Black,  / 

Nitrate  of  Soda,         ) 

Muriate  of  Potash,    /    

Dissolved  Bone  Black, )    Mixed 
Muriate  of  Potash,        j  Minerals, 

Nitrate  of  Soda  Group. 

Mixed  Minerals  as  No.  6,     ) 

Nitrate  of  Soda,  k  Ration,   / 

Mixed  Minerals  as  No.  6,     \ 

Nitrate  of  Soda,  }  Ration,   / 

Mixed  Minerals  as  No.  6,        1 
Nitrate  of  Soda,  full  Ration,  j    '  * 
Mixed  Minerals  as  No.  6 


c 

o 

a 

o 

E^ 

CjO 

^1 

6* 

n>R. 

lbs. 

18.25 

15.50 

29.00 

25.00 

63.75 

17.50 

Total  yield  per 
Acre. 


> 
C 

CO 


Hi 


Sulphate  of  Ammonia  Group. 

Mixed  Minerals  as  No.  6,            ) 
Sulph.  of  Ammonia,  ^  Ration,  /  ' ' 
.Mixed  Minerals  as  No.  6,            \ 
Sulph.  of  Ammonia,  f  Ration,  j  * '  | 
Mixed  Minerals  as  No.  6,                \  \ 
Sulph.  of  Ammonia,  full  Ration,  / 
Mixed  Minerals  as  No.  6 


Dried  Blood  Group. 


110.00 

129.50 

144.00 
143.75 

171.75 

173.50 

1G8.75 
138.14 


79.25   30.00 


lbs.    !bush. 

33.75'    5.21 
52.25'     8.28 

53.25   18.21 
45.501  19.25;  58.75i  13.00 

106.25    16.00'  80.00   30.36 

I 
59.75!  12.00   67.25   17.07 

105.00   16.25 

10.00 

12.50 

14.00 
10.25 

8.25 
9.25 


105.25 


Mixed  Minerals  as  No.  6, 

Dried  Blood,  J  Ration, 

Mixed  Minerals  as  No.  6,     \  -.i-o  7- 

Dried  Blood,  \  Ration,         f ^'^'''^ 

Mixed  Minerals  as  No.  6, 
Dried  Blood,  full  Ration, 
Mixed  Minerals 


176.50 

139.00 
Nothing .133.00 


73.25   31.43 

87.25   37.00 

95.25;  41.14 
.25   41.07 

111.25|  49.07 
1-25. 25!  49.57 


13.00120.751  48.21 
9.02   82.73'  39,47 


5.75 
5.25 

9.50 

4.00 
20  00 


106.25 
105.25 


107.25 
81.75 


47.21 
51.07 


60.14 

39.71 
SO.OOi  38.00 


g  2  • ' 


> 
c 


bush.  I  lbs. 

4.43  675 
7.14  1045 

5.001065 
5.501175 

4.57  1600 
3.431346 
4.64  1585 


2.861465 

i 

3.57il745 

4.0o|l905 
2.931785 


2.36j2225 

2.64  2505 

3.712415 
2.571656 


1.64  2105 
1.50|2106 

2.71j2145 

1.14,1635 
5.71II6UO 
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A  casual  inspection  of  the  above  yijlds,  shows  a  deficiency  of 
all  three  of  the  essential  ingredients.  That  this  soil  needs  phos- 
phoric acid  more  than  potash  or  nitrogen  there  seems  in  this  case 
to  be  no  question.  Among  the  single,  ingredient  plots,  plot  2,  re- 
ceiving phosphoric  acid,  leads  both  of  the  others.  Again,  looking 
at  the  results  upon  plots  4,  5  and  6,  the  yield  in  each  case  where 
phosphoric  acid  entered  into  the  ration,  is  about  30  bushels  of  hard 
shelled  corn  to  the  acre,  but  where  the  other  two  ingredients, 
potash  and  nitrogen,  are  united,  the  yield  drops  to  17  bushels  to 
the  acre. 

Nitrogen  and  potash  become  most  effective  only  when  combined 
with  a  liberal  amount  of  phosphoric  acid.  Nitrogen  in  the  form 
of  nitrate  of  soda  (plots  7,  8  and  9)  failed  in  this  experiment  to 
give  as  good  results  as  in  either  of  the  other  forms.  The  nitrate 
plots  were  upon  the  most  gravelly  portion  of  the  field,  and  it  is 
possible  that  this  may  have  been  due  to  loss  by  leaching. 

The  yield  of  stover  on  the  sulphate  of  ammonia  group  of  plots 
was  greater  than  upon  the  dried  blood  group,  though  the  latter 
produced  a  little  more  shelled  corn.  Both  forms  of  nitrogen  gave 
good  results. 

General  Conclusions  prom  the  Summit  Experiment. 

1.  The  soil  was  most  deficient  in  phosphoric  acid. 

2.  Potash  and  nitrogen  seemed  to  be  about  equally  deficient 
and  a  combination  of  the  two  produced  large  additional  yields  only 
when  combined  with  phosphoric  acid. 

3.  Nitrogen  in  the  form  of  nitrate  of  soda  failed,  in  this  in- 
stance, to  give  as  good  results  as  in  the  other  forms,  though  from 
the  fact  that  those  plots  were  very  gravelly,  we  conclude  that  it 
was  possibly  due  to  loss  by  leaching. 
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4.  Nitrogen  in  the  form  of  dried  blood  and  sulphate  of  am- 
monia gave  very  good  results  and  nearly  equal  yields,  the  latter 
producing  a  little  less  shelled  corn,  but  relatively  more  stover. 

DAVISVILLE,  R.  I. 
9.    Mr.  a.  a.  Sherman's  Experiment. 

This  soil  was  a  medium  loam.  The  field  was  in  grass  in  1883, 
and  after  the  crop  of  1884  had  been  harvested,  a  portion  was 
plowed,  planted  with  late  sweet  corn  and  fertilized  with  bara-yard 
manure  in  the  hill.  In  1886  a  fair  dressing  of  barn-yard  manure 
was  plowed  in,  one  portion  was  planted  to  potatoes  and  the  other, 
upon  which  a  little  of  the  same  manure  was  used  in  the  hill, 
served  as  a  garden.  The  land  was  plowed  in  1886  and  sown  with 
oats  and  red  clover  seed,  without  other  seed  or  any  manure.  It 
was  the  intention  to  have  plowed  it  again  in  1887,  but  the  clover 
and  herd's  grass  (Phleum  pratense)  were  so  thick  that  it  was  left 
for  a  meadow.  From  that  time  until  1890,  when  it  was  plowed 
for  this  experiment,  the  hay  crop  was  annually  removed  and  no 
further  fertilizer  or  manure  of  any  kind  had  been  applied.  The 
depth  of  plowing  was  seven  inches. 

In  this  experiment  the  stover  was  not  weighed,  on  account  of 
its  having  been  scattered  by  a  cyclone  after  the  husking,  and  in 
consequence  the  values  are  necessarily  lower  than  they  would 
otherwise  have  been. 

The  following  are  the  results : 
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TABLE   SHOWING  THE  KIND  OF  FERTILIZER  AND  YIELD 
PER  FIX)T  AND  PER  ACRE. 


Kind  of  Fertilizer. 


Nothing 

Nitrate  of  Soda 

Dissolved  Bone  Black,  (14  percent. 

soluble  acid) 

Muriate  of  Potash 

Nitrat-e  of  Soda,  > 

Dissolved  Bone  Black,  J" 

Nitrate  of  Soda,         ) 

Muriate  of  Potash,    f 

Dissolved  Bone  Black,^     Mixed 
Muriate  of  Potash,       >  Minerals, 

Nitrate  of  Soda  Group. 


-  , Mixed  Minerals  as  No.  6,  > 

•Nitrate  of  Soda,  i  Ration,  f  •  •  •  • 
«  .Mixed  Minerals  as  No,  6,  > 
^•'Nitrate  of  Soda,  |  Ration,  ]"•••• 
Q  I  Mixed  Minerals  as  No.  6,      ) 
*'•, Nitrate  of  Soda,  full  Ration,)  *  * 


6a.  Mixed  Minerals  as  No.  6 


10 

11 

12 
6b, 


222. 5|  18.0 

242.5   23.0 

241.0   21.5 
219.5   17.0 


Sulphate  of  Ammonia  Group. 


Mixed  Minerals  as  No.  6,  ) 
Sulph.  of  Ammonia,  i  Ration,)  ' 
Mixed  Minerals  as  No:  6,  ) 
Sulph.  of  Ammonia,  |  Ration,/  * 
Mixed  Minerals  as  No.  6,  ) 
Sulph.  of  Ammonia,  full  Ration, j" 
Mixed  Minerals  as  No.  6 '  213.5 


t 


216.0  20.0 
239. 0|  21.5 
226.6    22.1 


Tota 

1  yield 
Plot. 

per 

1 

et 

o 

Hard  Corn 
the  cob 

1 

n>R    ' 

lbs. 

Iba. 

104.0' 

56.0 

164.5 

40.0 

161.0 

33.5 

197.0 

19.0 

199.0 

19.1 

201.5 

25.0 

212.5 

1 

1 

1 

15.5 

1 

Dried  Blood  Group. 


t»  Mixed  Minerals  as  No.  6, 
^''-  Dried  Blood,  i  liation, 
^4  Mixed  Minerals  as  No.  6, 
*•  Dried  Blood,  |  Ration, 
^.  Mixed  Minerals  as  No.  6, 
^^'  Dried  Blood,  full  Ration, 
6c.  Mixed  Minerals  as  No.  6. , 
OO..NothiDg 


14.5 


237.5   13.5 

242.0   16,0 

I 
238.5   19.0 

224.5   15.5 
151.5   35.5 


1 


9i 


Total  yield  per 
Acre. 


Ill  m 

ail^  1  ISll 


bush. 

29.71 
47.00 

46.00 
56.28 


9 

> 
O 
*^ 
GO 


50.86; 

! 

57.57] 
60.711 

63.57 
69.28 


bush. 

16.0o| 
11.43' 

9.57 
5.43 

5.46| 
7.14 
4.43 


lbs. 


61.71 

68.28 

64.741 
61.00' 


I 


67.86 


I 


5.14 

I 

6.57' 

68.86'     6.141 
62.71,    4.86 


9 

O 

s 

O 


5.71 

6.I4I 

6.31 
4.14 

3.86 


69.14'    4.57 

I 
68.141     5.43 

64.14     4.43 
43.28    10.14 


o 

s 
o 

>» 


CO 
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TABLE  SHOWING  THE  INCREASE  IN  AMOUNT  AND  VALUE  OF 

THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 

OF  THE  "NOTHING"  PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  '*  Nothing"  plots 
it  is  shown  by  a  minus  ( — )  sign. 


1 
1 

Hard  Corn, 

•helled,  (70  lbs.  on 

cob  =*!  bush,  of 

shelled  corn.) 

Soft  Com, 

shelled,  (70  lbs.  on 

cob  =  1  bush,  of 

shelled  com.) 

Btover. 

Toul  value  per  acre 
of  com,  hard  and 
soft,  over  that  of  the 
•'nothing  "plots. 

Cost  of  Perllllaers 
per  Acre. 

Valueof  the  hard  and. 
soft  com  pr  acre  over, 
the  cost  of  the  Fertll- 
Uors.    A  minus  (— ) 
sign  Indicates  a  loss. 

bush. 

Value  at 

76c.  per 

bush. 

bush. 

Value  at 
per  bush. 

lbs. 

Value  at 

$7  per 

ton. 

1.    10.50 

$7  87 

—1.64 

-«0  62 

#7  25 

«3  60 

«3G5 

2.      9.50 

7  13 

—3.50 

—1  31 

5  82 

4  55 

1  27 

sJ  19.79 

14  84—7.64 

—2  87 

11  97 

3  60 

8  37 

4.1  20.36 

15  27—7.61 

—2  85 

^ 

i 

12  42 

8  15 

4  27 

5.    21.07 

1 

15  80'— 5.93 

—2  22 

1 ' 

13  58 

7  20 

6  38 

6.'  24.21 

18  16—8.64 

1 

-3  24 

1 

s 

14  92 

8  15 

6  77 

7.1  27.07 

20  30—7.93 

—2  97 

s 

a 

17  33 

11  75 

6  58 

8.    32.79 

24  59—6,50 

—2  44 

i 

c 

2 

22  15 

15  35 

6  80 

9.    32.36 

24  27-«.93 

—2  60 

i 

21  67 

18  95 

2  72 

6a.    26.21 

19  66-5.21 

—3  08 

a 

s 

16  58 

8  15 

8  43 

10.  25.21 

11.  31.79 

18  91—7.36 
23  84—6.93 

—2  76 
—2  60 

o 

eS 

o 

1 

16  15 
21  24 

12  07 
15  99 

4  08 

5  '25 

12.    28.24 

2l'l8— «.76 

1 

—2  53 

s 

1 

18  65 

19  91 

—1  26 

6b.l  24.50 

18  38-5.93 

—3  35 

15  03 

8  15 

6  88 

13.'  31.36 

23  52—9.21 

1 

—3  46 

1 

1 

20  06 

12  00 

8  06 

14.'  32.64 

24  48-S.50 

—3  19 

21  29 

15  86 

5  44 

15.1  31.64 

23  73-7.64 

-2  87 

20  86 

19  70 

1  16 

6c.    27.64 

V>  73-«.64 

—S  24 

1 
1 
1 

17  49 

8  15 

9  34 

Digitized  by  LjOOQ IC 


CHEMICAL  DIVISION. 


97 


FROM  THE  LAST  COLUMN  OF  THE  PRECEDING  TABLE,  SHOW- 
ING BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


RBI.ATIVX  LO88SB. 


RxLATiYx  Gains. 


Ko.of 

Ploi. 

1. 


10. 
U. 
12.^1126 

6bJ 

13.' 

j 

U. 

I 
1 

"1 

6e.' 


$8  66 

127 

8  87 

4  27 

8  88 

6  77 

668 

6  80 

2  72 

8  48 

406 

526 

688 

806 

644 

1  16 

984 

18 
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It  appears  from  the  results  on  the  single  ingredient  plots  (Nos. 
1,  2  and  8)  that  potash  was  especially  lacking,  and  the  yields  upon 
the  three  succeeding  plots  stand  in  harmony,  with  such  a  con- 
clusion. The  profits  throughout  from  the  use  of  mixed  minerals 
•alone  (plots  6,  6a,  6b  and  6c)  were  good,  being,  in  the  lowest  in- 
stance (plot  6),  $6.77,  and  in  the  case  of  plot  6c,  $9.84.  The 
addition  of  nitrogen  to  this  ration  increased  the  total  yield,  but 
when  furnished  in  an  amount  greater  than  a  f  ration,  the  increased 
yield  was  in  no  case  commensurate  with  the  additional  cost.  Nitro- 
gen in  all  three  forms  gave  nearly  equal  results,  though  the  sul- 
phate of  ammonia  group  was  slightly  behind  each  of  the  others  in 
total  yield  and  net  profit. 

General  Conclusions  prom  the  Davisvillb  Experiment. 

1.  There  was  a  deficiency  of  all  three  of  the  essential  elements, 
potash  being  apparently  most  deficient. 

2.  The  profits  from  the  use  of  mixed  minerals  (potash  and 
phosphoric  acid)  were  good  in  every  case. 

8.  In  general,  the  addition  of  nitrogen  to  the  mixed  mineral 
ration  increased  the  total  yield  but  not  the  profits,  and  when  the 
amount  of  added  nitrogen  exceeded  a  f  ration,  the  profits  were 
seriously  reduced. 

4.  Nitrogen  in  all  three  forms  gave  fair  results,  though  the 
sulphate  group  fell  a  little  behind  the  others. 

NAYATT  POINT,  R.  I. 
10.    Mr.  Elmer  E.  Watson's  Experiment. 

The  soil  was  a  heavy  black  loam,  from  one  foot  to  one  and  a  half 
feet  in  depth,  with  a  yellow  subsoil  extending  to  a  depth  of  from  two 
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to  three  feet.  The  land  was  rather  wet,  due  to  the  fact  that  the 
drains  had  become  clogged.  From  twelve  to  fifteen  years  ago  the 
field  was  in  what  would  be  called  a  good  state  of  cultivation  and 
was  seeded  to  grass,  a  crop  of  which  was  removed  each  year  until 
the  past  spring  (1890),  when  it  was  plowed  for  this  experiment. 
Mr.  Watson  further  states  that  it  was  "  what  would  be  called  worn 
out  land,"  but  that  by  drainage  and  manure  it  could  be  made  to 
produce  a  large  crop. 
The  following  are  the  results  of  the  experiment : 
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TABLE  SHOWING  THE  KIND  OF  FERTILIZER  AND  YIELD 
PER  PLOT  AND  PER  ACRE. 


i 


Kind  of  FfiRTiLijiER. 


7. 

8. 

9 
6a. 

10, 

11, 

12 
6b. 

13. 
14 

15. 

6c, 
00. 


Nothing 

Nitrate  of  Soda 

Dissolved  Bone  Black  (14  per  cent. 

soluble  acid) 

Muriate  of  Potash 

Nitrate  of  Soda,  ) 

Dissolved  Bone  Black,  / 

Nitrate  of  Soda,         1 

Muriate  of  Potash,     j 

Dissolved  Bone  Black,  \    Mixed 
Muriate  of  Potash,       j  Minerals, 

Nitrate  op  Soda  Group. 

Mixed  Minerals  as  No.  6,     ) 

Nitrate  of  Soda,  i  R^ition,   / 

Mixed  Minerals  as  No.  6,    \ 

Nitrate  of  Soda,  |  Ration,  / 

Mixed  Minerals  as  No.  6,        \ 
Nitrate  of  Soda,  full  Ration,  /  "  * '  * 
Mixed  Minerals  as  No.  6 

Sulphate  op  Ammonia  Group. 

Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  ^  Ration,  j  ' ' 
Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  I  Ration,  /  *  * 
Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  full  Ration,  j 
Mixed  Minerals  as  No.  6 

Dried  Blood  Group. 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  i  Ration,        j 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  f  Ration,        J 

Mixed  Minerals  as  No.  6,    \ 

Dried  Blood,  full  Ration,    / 

Mixed  Minerals  as  No.  6 

Nothing 


Total  yield 

per 

Total  yield  per 

Plot. 

Acre. 

a 

o 

a 
o     • 

II 

1* 

1 

Ill 

|l| 
III 

i 

lbs. 

lbs. 

lbs. 

bush. 

bush. 

lbs. 

ni.9 

71.2 

31.97 

1424 

136.5 

96.0 

39.00 

1920 

147.8 

96.5 

42.23 

1930 

151.7 

106.2 

43.34 

2124 

148.0 

111.0 

42.28 

>» 

2220 

151.0 

1 

113.0 

43.14 

1 

2260 

146.0 

s 

Ml 

112.0 

41.71 

« 

2240 

161.9 

o 

115.7 

46.26 

^ 

t 

2314 

165.8 

a 

113.9 

47.37 

S 

2278 

159.5 

^ 

113.5 

45.57 

» 

2270 

149.0 

5 

e 

113.0 

42.67 

i 

5 

i 

2260 

151.0 

8 

114.0 

43.14 

2280 

153.0 

S 

117.0 

43.71 

0) 

2340 

155.0 

s 

s 

119.0 

44.28 

i 

2380 

147.0 

09 

109.0 

42.00 

s 

2180 

150.0 

i 

113.0 

42.86 

e 

2260 

153.8 

^ 

114.6 

43.94 

^ 

2292 

151.8 

114.6 

43.37 

2292 

146.0 

109.0 

41.71 

2180 

103.1 

68.8 

29.46 

1376 
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TABIJE  SHOWING  THE  IMCREASE  IN  AMOUNT  AND  VALUE  OF 
THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 
OF  THE  "  NOTHING  "  PLOTS. 
Where  the  amount  and  value  is  below  the  average  of  the  ^'  NothiDg ''  plots 
it  l8  shown  by  a  minas  ( — )  sign. 


HardCorot 
J  '!«belted,aon)a.on 
t    eob=:lhaab.of 
^  1   ehelled  ooTD.) 

BoftCorm 

■helled,  (70  Ibe.  on 

cob  s=  1  bnah.  of 

ahelled  com.) 

Btover. 

lUi 

111! 

1. 

1 

m 

lull 

1^. 
1.    8.29 

Valae  at 
$6  21 

bnah. 

7.IIM  at 

Iba. 
520 

Value  at 

$7  per 

ton. 

$1  82 

•8  03 

$J  60 

$4  43 

2.  11.51 

8  64 

>> 

>f 

530 

1  86 

10  50 

4  55 

5  95 

3.   12.63 

9  47 

1 

1 

720 

2  53 

12  00 

3  60 

8  40 

4.  11.67 

8  68 

1 

1 

820 

2  87 

11  55 

8  15 

3  40 

5.  12.43 

6.  11.00 

9  32 
8  25 

1 

i 

860 
840 

8  01 
2  94 

12  33 
11  19 

7  20 

8  15 

5  13 
3  04 

7.   15.54 

11  66 

914 

3  20 

14  86 

11  75 

3  11 

8.   16.66 

12  49 

1       » 

878 

3  07 

15  56 

15  35 

0  21 

9.   14.86 

11  14 

870 

3  05 

14  19 

18  95 

-4  76 

1 
6a.   11.86 

8  89 

1   ^ 

i  ^ 

1 

860 

3  01 

11  90 

8  15 

3  75 

10.   12.43 

9  32 

;| 

i 

880 

3  08 

12  40 

12  07 

033 

11.   13.00 

9  75 

i 

940 

3  29 

13  04 

15  99 

—2  95 

12.   13.57 

10  18 

1 

980 

3  43 

13  61 

1     19  91 

—6  30 

6b.,  11.29 

8  46 

1  ^ 
i 

1 
§ 

s 

780 

2  73 

11  19 

8  15 

3  04 

13.   12.14 

9  11 

3 

860 

3  01 

12  12 

12  00 

0  12 

14.  13.23 

9  91 

892 

3  12 

13  03 

15  86 

—2  82 

i 

15.   12.66 

9  49 

^ 

1 

89jK 

3  12 

12  61 

19  70 

—7  09 

6c.  11.00 

8  25 

780 

2  73 

10  98 

8  15 

2  83 
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FROM  THE  LAST  COLUMN  OF  THE  PRECEDING  TABLE,  SHOW- 
ING BY  A  COMPARATIVE    SCALE  THE  FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


ReLATIYB  LO88BB. 


Relatiyb  Gains. 


No.  of 

Plot. 

1. 

2. 

8. 

4. 

5. 
6. 
7. 


9. 

$4  76 

6a. 

10. 

11. 

2  96 

12. 

6  30 

Ob. 

18. 

14. 

282 

16. 

7  00 

60. 

■ 
■ 


$4  48 

695 
840 
840 
6  13 
804 
8  11 
0  21 

8  76 
OSS 


804 
0  12 


S  88 
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From  a  glance  at  the  single  element  plots  (Nos.  1,  2  and  8),  it 
will  be  seen  that  nitrogen  alone  (plot  1)  is  decidedly  behind  the 
phosphoric  acid  (plot  2)  and  the  potash  plot  (No.  8). 

Potash  alone  (plot  8)  and  potash  with  nitrogen  (plot  5)  gave 
better  results  than  phosphoric  acid  alone  (plot  2)  or  phosphoric 
acid  and  nitrogen  (plot  4).  The  profits  from  the  use  of  mixed 
minerals  alone  (plots  6,  6a,  6b  and  6c)  averaged  about  $3.00  per 
acre,  and  in  two  cases  (plots  10  and  18),  the  addition  of  a  i  nitro-' 
gen  ration  slightly  raised  the  total  yield  but  increased  the  cost  of 
the  fertilizer  to  such  an  extent  as  to  absorb  nearly  all  the  profit 
which  would  have  been  derived  from  the  mixed  minerals  alone. 
Plot  7  of  the  nitrate  of  soda  group  proved,  however,  an  exception. 
By  the  addition  to  the  mixed  minerals  of  a  f  nitrogen  ration,  the 
yield  was  raised  slightly  over  the  plots  with  the  additional  i  ration, 
but  again  the  gain  was  far  from  commensurate  with  the  increased 
cost  of  the  fertilizer,  for  in  the  case  of  plot  8  the  net  profit  was  re- 
duced to  $0.12  per  acre,  and  upon  plots  11  and  14  there  resulted  a 
loss  in  each  case  of  nearly  $8.00  per  acre.  By  the  addition  of  a 
full  nitrogen  ration  the  loss  on  plot  9  amounted  to  $4.76,  on  plot 
12  to  $6.80  and  upon  plot  15  to  $7.09,  or,  in  other  words,  taking 
into  account  the  loss  in  this  latter  case,  and  the  possible  gain  by 
the  use  of  the  mixed  minerals  alone,  it  will  be  seen  that  it  made  a 
difference  of  about  $10.00  per  acre  whether  the  one  or  the  other 
fertilizer  was  used.  It  is  doubtful,  in  this  case,  if  any  complete  * 
commercial  fertilizer  containing  any  considerable  percentage  of 
nitrogen  would  have  paid  for  itself,  and  the  fact  is  plainly  brought 
out  that  the  profit  or  loss  on  a  crop  may  be  controlled  by  a  judic- 
ious use  and  combination  of  chemicals ;  especially  is  this  the  case 
when  we  consider  the  fact  that  nitrogen,  potash  and  phosphoric 
acid  can  be  bought  thus,  far  more  cheaply  than  in  the  form  of 
ready  mixed  commercial  fertilizers,  and  the  cost  of  mixing,  as  esti- 
mated by  Connecticut  farmers  who  have  practised  it,  rarely  exceeds 
$1.50  per  ton. 


Digitized  by  V^OOQ IC 


104  STATE  AOBICULTUBAL  EZPBBIMENT  STATION. 

Nitrogen  in  the  form  of  nitrate  of  soda  gave,  in  this  case,  greater 
yields  than  as  sulphate  of  ammonia  or  dried  blood,  and  the  net 
profits  from  its  use  were  also  greater  on  account  of  its  lesser  cost 
in  the  form  of  the  nitrate. 

General  Conclusions  peom  the  Nayatt  Point  Experiment. 

1.  Potash,  more  especially,  and  also  phosphoric  acid  were 
chiefly  lacking. 

2.  Nitrogen  increased  the  total  yield,  though  the  gain  was  not 
commensurate  with  the  cost,  and  in  every  case  where  it  was  added 
to  the  mixed  minerals  (potash  and  phosphoric  acid),  with  one  ex- 
ception (plot  7),  it  either  reduced  the  profits  or  turned  the  other- 
wise profits  into  losses. 

3.  Nitrogen  in  the  form  of  nitrate  of  soda  gave  greater  yields 
than  in  either  of  the  other  forms,  and  due  to  its  lesser  cost  in  this 
form,  the  losses  from  its  use  were  not  so  great  as  in  the  case  of 
the  sulphate  of  ammonia  and  dried  blood. 

4.  The  fact  is  strongly  brought  out  that  the  profit  or  loss 
hinges  largely  upon  knowing  the  wants  of  the  individual  soil  and 
in  furnishing  just  what  the  special  case  demands. 

11.    Jamestown,  R.  I.,  (South  End)  Experiment. 

Owing  to  a  misunderstanding,  the  results  were  not  reported  in 
the  intended  form ;  pumpkins  were  also  planted  with  the  corn, 
which,  together  with  other  unavoidable  circumstances,  have  pre- 
vented us  from  publishing  the  results. 

Some  Notes  relative  to  the  Cost  of  Labor  in  Growing  the 
Corn  upon  the  ExPERiMENTAii  Acres. 

It  must  be  borne  in  mind  that  the  fertilizer  had  to  be  applied 
with  unusual  care,  and  that  the  cost  of  harrowing,  cultivating  and 
hoeing  was  somewhat  increased,  from  the  fact  that  the  plots  were 
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only  worked  lengthwise.    The  cost  of  harvesting  was  also  greater 
on  account  of  weighing  the  yields. 

The  following  is  the  cost  of  production  as  given  by  Messrs.  Gap- 
well  &  Tillinghast,  of  Summit,  R.  I.  In  this  case,  the  entire  prod- 
uct of  corn  and  stover  was  weighed. 

Plowing $8  00 

Harrowing  and  rolling 1  00 

Applying  fertilizer  and  harrowing 2  00 

Planting,  including  furrowing,  etc 8  00 

Cultivating,  hoeing  and  pulling  weeds 8  75 

Cutting 1  25 

Drawing,  husking  and  weighing 4  00 

$18  00 
Mr.  Tillinghast  adds :     '^  These  results  are  approximate  to  the 
time  actually  employed,  and  are  considerably  more  than  usual,  as 
we  took  every  precaution  to  have  the  results  accurate." 

Cost  of  production  as  estimated  by  Mr.  E.  F.  Crowninshield,  of 
Abbott  Run,  R.  I. : 

Plowing 92  00 

Harrowing 40 

Marking 80 

Sowing  fertilizer 1  00 

Harrowing  in  fertilizer 85 

Planting 1  00 

Hoeing  and  cultivating 4  00 

Stocking  corn 2  50 

Husking  com 4  82 

$16  87 

Cost  of  production  as  estimated  by  Mr.  J.  B.  Vaughn,  of  Noose- 
neck,  R.  I. : 

14 


\ 
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Plowing $Z  00 

Harrowing  and  sowing  fertilizer 4  00 

Planting 1  60 

Harrowing  the  corn 7* 

Hoeing 8  00 

Cutting  up  corn 1  50 

Husking 2  00 

«15  75 

General  Comments  on  the  Experiments. 

No  claim  is  made  that  these  experiments  are  strictly  scientific, 
i.  e.,  strictly  exact ;  in  fact,  if  every  precaution  is  taken^  there  are 
so  many  uncontrollable  and  modifying  factors  which  come  into  play 
that  such  experiments  cannot  give  absolute  results.  The  land  for 
these  experiments  was  not  prepared  and  selected  with  that  care 
which  can  be  bestowed  by  an  Experiment  Station,  where  the 
means  at  disposal  allow  the  subordination  of  everything  else  to 
exactness. 

It  was  the  design  of  these  co-operative  experiments  that  they 
should  be  made  as  exact  as  possible,  and  still  be  kept  within  the 
range  of  the  practical  farmer.  That  valuable  data  have  thus  been 
gathered  in  other  States,  as  well  as  in  our  own  experiments,  there 
remains  no  room  for  doubt. 

Since  a  summary  of  the  results  of  each  experiment  is  given ,  in 
connection  with  the  previous  consideration  of  the  same,  we  append 
here  simply  a  brief  summary  of  the 

GENERAL  RESULTS  OP  THE  EXPERIMENTS. 

The  experiments  show  that  there  existed  a  wide  varia- 
tion in  the  fertility  of  the  solls^  and  that  cases  of  one- 
sided exhaustion  were  not  of  uncommon  occurrence. 
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In  foar  eases^  at  leasts  potash  appeared  most  deficient, 
and  it  is  interesting  to  observe  that  the  two  most  marked 
cases  of  a  deficiency  of  phosphoric  acid  were  npon  old 
pastures. 

In  one  or  two  instances^  the  application  of  nitrogen ^ 
even  in  small  quantities^  resulted  in  little  or  no  profit^ 
and  in  general^  its  application  in  large  quantities^  though 
it  in  some  measure  increased  the  crop^  resulted  in  finan- 
cial loss.  Nitrogen  proved  most  profitable  upon  soils  with 
little  sod  and  humus^  i.  e.,  light,  sandy  or  gravelly 
loams. 

Taking  all  the  experiments  into  consideration,  nitrogen 
in  the  form  of  nitrate  of  soda  was  more  certain  to  give 
fair  returns  than  in  either  of  the  other  forms.  Its  lesser 
cost  is  also  an  additional  argument  in  its  favor. 

The  sulphate  of  ammonia  gave,  in  one  or  two  instances, 
better  returns  than  nitrate  of  soda,  though  in  two  cases, 
at  least,  the  period  of  growth  was  prolonged  by  its  use, 
which  may,  perhaps,  have  been  due  to  delayed  nitrifica- 
tion. In  one  instance,  the  sulphate  nitrogen  appears  not 
only  not  to  have  become  available  to  the  plant,  but  to 
have  had  a  decidedly  ii^urious  effect,  for  it  more  than 
neutralized  the  otherwise  good  effect  of  the  potash  and 
phosphoric  acid  with  which  it  was  applied.  The  greater 
the  application  of  the  sulphate,  the  more  disastrous  were 
the  results. 

On  the  whole,  nitrogen  in  the  form  of  dried  blood  proved 
inferior  to  both  of  the  other  forms. 

I  desire,  in  this  place,  to  thank  the  gentlemen  who  co-operated 
in  these  experiments,  for  their  earnest  efforts  to  make  them  a  sue* 
cess.  H.  J.  W. 
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The  facilities  for  the  work  of  this  division  have  been  materially 
increased  during  the  past  year.  Laboratory  and  office  accommo- 
dations have  been  provided  in  the  Experiment  Station  building. 
These  are  supplied  with  a  reference  library,  photographic  appara- 
tus, microscopes,  etc.  A  collection  of  dried  specimens  of  the 
native  and  introduced  grasses  of  the  State  has  been  prepared,  and 
numerous  additions  have  been  made  to  the  collection  of  vegetScble 
and  noxious  weed  seeds.  An  apartment  in  one  of  the  farm 
buildings  has  been  fitted  up  for  and  well  furnished  with,  garden 
implements,  grafting  tools,  and  apparatus  for  applying  insecticides 
and  fungicides.  Several  acres  of  sward  land  have  been  cleai*ed  of 
stone  and  brought  under  cultivation  with  a  crop  of  corn,  potatoes, 
turnips  and  other  vegetables.  About  four  hundred  and  fifty  varie- 
ties of  the  larger  and  small  fruits  have  been  planted  out  on  the 
Station  grounds,  and  during  the  summer  a  descriptive  catalogue 
of  these  was  issued  in  Bulletin  No.  7.  This  report  contains  the 
details  of  the  following  experiments,  viz : 

Planting  equal  weights  of  seed  potato,  per  row,  the  hills  9,  18 
and  36  inches  apart. 

Planting  equal  weights  of  seed  potato,  per  hill,  the  hills  9, 18 
and  36  inches  apart. 

Comparative  yields  of  a  large  list  of  varieties  of  potatoes. 
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The  Bordeaux  Mixture  as  a  preventive  of  the  potato  blight  and 
rot. 
The  ridge  and  flat  systems  of  cultivation  for  parsnips. 
Bush  beans  and  special  fertilizers. 
Lawn  grasses,  and  new  varieties  of  fruits  and  vegetables. 

EXPERIMENT  WITH  POTATOES.  NO.  1. 

Equal  Weights  op  Seed  Potato  Planted  per  Row,  the  Hills 
9,  18  and  36  inches  apart. 

This  experiment  was,  mainly,  a  repetition  of  a  similar  trial  made 
at  the  Station  last  year,  but  the  results  of  which  were  not  entirely 
satisfactory,  due  to  the  unfavorable  season  for  the  potato  crop.  A 
portion  of  the  field  used  the  preceding  year,  was  again  set  apart 
for  this  trial,  it  having  received  during  the  winter  a  top-dressing 
of  stable  manure  at  the  rate  of  eight  cords  per  acre.  A  special 
fertilizer  was  applied  in  the  furrows  just  before  planting,  at  the 
rate  of  1500  pounds  per  acre.  This  was  composed  of  Sulphate  of 
Potash,  Dissolved  Bone  Black,  Nitrate  of  Soda  and  Tankage,  in 
the  following  proportions  by  weight,  viz :  J  Sulphate  of  Potash, 
i  Dissolved  Bone  Black,  i  Nitrate  of  Soda  and  J  Tankage. 

May  loth  the  plot  was  marked  out  96  feet  long  and  54  feet  wide ; 
it  was  then  divided  into  three  equal  sections,  viz  :  A.  B.  and  C, 
each  96  feet  long  and  16|  feet  wide,  leaving  two  open  spaces,  two 
feet  wide  between  the  sections,  (see  illustration.  Fig.  I.)  Thirty 
rows  of  potatoes  were  then  planted,  each  fifty  feet  long  and  three 
feet  apart;  or  one  row  each  of  thirty  varieties,  varying  in  their 
seasons  of  maturity  from  early  to  lale.  As  may  be  seen  in  Fig.  I., 
each  section  contained  a  row  16$  feet  long  of  each  variety.  The 
seed  potatoes  planted  in  each  section  were  in  all  cases  from  the 
same  source,  and  the  treatment  and  culture  through  the  entire  plat 
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were  as  near  alike  as  possible.  The  weight  of  the  tubers  planted  in 
each  section  was  the  same,  that  is,  one-half  pound  of  each  variety. 

In  Section  A.,  in  each  case,  the  one-half  pound  of  seed'  potatoes 
was  cut  Tin  the  field)  into  small — usually  single  eye — pieces 
which  were  planted  9  inches  apart.  In  Section  B.,  in  each  casCi 
t]ie  one-half  pound  of  seed  potatoes  was  cut  (in  the  field)  into 
medium— usually  two  eye  pieces — which  were  planted  18  inches 
apart.  In  Section  C,  in  each  case,  the  one-half  pound  of  seed 
potatoes  was  planted  without  cutting,  or  so  far  as  it  was  possible, 
and  have  the  liills  36  inches  apart. 

Table  I.  contains  the  yield  of  each  variety  in  each  section,  of 
both  large  and  small  potatoes,  calculated  to  bushels  and  hundredths 
of  a  bushel  per  acre  ;  also  the  average  total  yield  of  each  variety. 

Table  II.  contains  the  actual  number  of  both  large  and  small 
tubers  formed  in  each  section,  and  by  each  variety,  with  the  aver- 
age individual  weight  of  these,  together  with  the  average  total 
number  of  tubers  formed  by  each  variety. 

See  Plate  I. 
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Table  I. 


Skewing  the  results  obtained  by  planting  single-eye  pieces,  tvoo-eye  pieces  and 

ichole  Potatoes;  the  yield  calculated  to  bushels  and  hundredtlis 

of  a  bushel  per  acre. 


BSCTION  A. 

Single-eye 

pieces,  9  inches 

apart. 

Sbction  B. 

Two-eye  pieces, 
18  in.  apart. 

Section  C. 

Whole  Potatoes, 
36  in.  apart. 

eld. 

Vabwtt. 

1 

1 

QQ 

bush. 

27.68 
117.28 
28.78, 
17.42 
118.06 
48.56 
68.241 
43.361 
43.56 
108.00 
58.00 
58.08 
66.84 
72.60 
68.08 
48.66 
43.56 
14.52 
72.60 
14.52 
66.34 
72.60 
50.82 
68  08 
72.60 
36  80 
58.08 
14.52 
72.60 
60.82 
58.08 
65.44 

bush. 

190.21 
837.96 
262.58 
435.60 
186.02 
819.44 
377.62 
200.40 
290.40 
261.36 
188.76 
200.40 
145.20 
203.28 
290.40 
200.40 
101.64 
802.04 
268.62 
275.88 
261.36 
246.84 
246.84 
261.86 
232.82 
288.14 
302.04 
833.96 
261.36 
877.52 
406.66 
232.82 

8083.78 

1 

OQ 

l)ush. 

43.56 
122.20 
31.45 
43.66 
76.50 
60.08 
70.86 
53.72 
14.62 
53  72 
101.64 
58  08 
60.82 
79  86 
86.80 
58.08 
04.38 
43.56 
21.78 
86.30 
72.60 
110.78 
50.82 
58.08 
43.56 
36.80 
43.56 
20.04 
58.08 
81.81 
65.34 
20.04 

1847  88 

i 
1 

1 

bush. 

174.24 
286.88 
240.80 
348.48 
206.18 
319.44 
348.48 
254.10 
261.32 
275.88 
174.24 
217.80 
137.04 
203.28 
275.88 
290  40 
150.72 
276.88 
283.14 
290.40 
310.44 
275.88 
290.40 
200.40 
232.82 
841.22 
200.40 
406.56 
217.80 
304.02 
383.06 
275.88 

1 

CZ2 

bush. 

60.82 
78.74 
37.08 
43  56 
86.10 
53.72 
58.08 

116.16 
87.12 
36.20 
72.60 
70.86 
65.34 

126.16 
65.34 
50.82 
89.12 
72.60 
21.70 
i^9  04 
72.60 
87.12 
58.08 
20.04 
36.30 
21.78 
58.08 
7.26 
68.08 
66.34 
50.82 
48.56 

1 
2 

1 

1 

American  Giant 

bush. 

278.78 
331.88 
288.92 
847.19 
146.20 
270.07 
864.90 
312.18 
200.08 
246.84 
200.40 
246.84 
126.16 
261.36 
150.72 
254.10 
05.34 
200.40 
246.84 
276.88 
246.84 
275.88 
106  02 
174.24 
174.24 
232.82 
261.86 
319.44 
246.84 
246.74 
3'8.96 
225.06 

1 

1     bush. 

'        237.87 

Andrew's  White  Rose 

I        424.54 

American  Maffnom  Bonom 

Al4«TanH^r'fi  Pmlifir, .   .r .... 

I        2HC.84 
1        412.27 

BliM*TriuinDh 

255.68 

Buffalo  Beaaty ....» 

356.74 

IBonanza .........  ..........r..... 

432.54 

Brook'B  SoedUng 

Belle 

BorDee's  SntMrior ■•••.. ••««. 

1        356. fl4 
802.00 
327 .  63 

BrownelPsNo.31 .. 

;        205.21 
1        817.02 

Brownell'a  Bnceeas 

1        103.60 

Browneirs  Ko.  66 

Baker*B  Imnerial 

1        315.51 
'        295.24 

Borooffh's  O-arfield 

'        329.12 

Craadall's  Beauty 

Choinplain 

183.02 
363.00 

Oilvin's  Superb    

304.80 

Clark's  Ho.  1....!.. 

307.34 

Climax ; 

346.06 

350.37 

Crane's  June  Kating 

'        207.66 

Connecticut 

200.40 

Chnrehlirs  Seedling 

i        263.78 

Cayuga 

317.02 

Cherry  Blow 

Chessman's  Seedling 

,        367.84 
370.26 

Chicajro  Market 

i        304.92 

Chas.  Downing 

1        .T58.72 

Cambridffe  ProliAc. 

416.57 

Centennial 

1        300.43 

1 

Bum 

7948.52 

1708.88 

8708.66 

1860.02 

1    10425.68 

1 

Average      .  •...•.•••.•••.... 

248.24 

56.08 

280.74 

57.78 

271.90 

I       58.41 

1 

325.80 
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Table  II. 

Showing  the  number  of  both  MercharUable  and  Small  Potatoes  formed  in  each 

16|  ft.  of  row,  and  their  average  individual  weight  in  ounces 

and  tenthjs  of  an  ounce. 


Variety. 


American  Oiant 

Andrew**  White  Rose- 
American  Magnam 

Bonam 

Alexander's  Prolific... 

Bliss' Triumph 

Buffalo  Beauty . 

Bonanza 

Brook's  Seedling 

Belle 

Burpee's  Superior 

Brownell's  No.  31 

Banana 

Brownell's  Success. . . . 
Brownell's  No.  6&    .... 

Baicer's  Imperial 

Borough's  Garfield. .  . . 

Crandall's  Beauty 

Champlain 

Colvin's  Superb 

Clark's  No.  1 

Climax 

Crown  Jewel 

Crane's  June  Eating.. . . 

Connecticut 

Churchill's  Seedling.... 

Cayuga 

Cherry  Blow 

Chessman's  Seedling... 

Chicago  Market  

Chas.  Downing 

Cambridge  Prolific 

Centennial . 

Bum 

Average 


Section  A. 

Single-eye  pieces, 
9r 


)  in.  apart. 


Merchant- 
able. 


O  «  ,  C  Mv 


6.0 
4.2 
7.7 

6.6 
4.4 

5.8 

7.6 

6 

6.8 

6.1 

8.8 

6  1 

4 

3.7 

3.9 

5.0 

2.6 

4.9 

4.6 

6, 

3.9 

4.1 

4.8 

3.2 

8.4 

8.6 

3.5 

5.0 

4  9 

3.9 

4 

8.8 


Small. 


411 
711 
36; 
52 
551 
601 

*2| 
53 

84 
63' 
271 
771 
45 1 
56 1 
29 
66 
59 
60l 
70t 
74 
50 
60 
59 
70 
82 1 
701 
651 
lOOl 

I 
1968<  147.61453     41.9 


61. 04.6 oz.  45.4  1.8oz. 


1.3 
1.3 
1.6 


Section  B. 

Two-eye  pieces, 
18  in.  apart. 


Merchant- 
able. 


5.6 
6.7 
6.2 

6.6 
4.3 
6.8 
6.4 
6.8 
8.4 
8.8 
35 
6.0 
3.2 
8.3 
5.1 
4.2 
2.8 
3.7 
6.3 
4.6 
4.1 
8.9 
4.1 
8.9 
8.4 
4.7 
5.0 
64 
6.1 


Small. 


46 
122, 
11| 

89 
48 
51 
54 
35 
15 
37 
70 
60 
44 
77 
15 
53 
92 
43 
20 
31 
54 
76 
19 
47 
43 
9 
36 
25 
41 


4.4  125 


6.6 
4.0 


2099,  163.8  1532 


66.6  4.8 oz. 


0.9 
1.0 
1.9 

1.1 
1.7 
1.8 
1.6 
1.7 
1.0 
1.6 
1.6 
1.8 
1.3 
1.0 
1.9 
1.2 
1.1 
1.1 
1.2 
1.3 
1.5 
1.8 
1.9 
1.4 
1.1 
1.9 
1.3 
1.2 
1.6 
0.8 
1.8 
0.6 


43.2 


47.9  1.4  oz. 


Section  C. 

Whole  Potatoes, 
86  in.  apart. 


Merchant- 
able. 


4.3 
6.8 
5  6 


6 
4 
6 
4 
5 
10 
6 
2 
6 
3 
3 
5 
3 
3 
8 
4 
6 
8 
3 
5 
4, 
4. 
4 
8 
6.4 


2011'  166.2 


62.8,4.9  oz. 


Small. 


.1 
1     24 

21    4o 
61 


I 

4'  63 

7j  89 

3  83 

.0  78 


1498 


S  M 


?^ 

2  3 

III 


1.1  916 
0.8  83.5 
l.b,     61.0 


1.6 
1.6 
l.d 
1.0 
1.7 
0.71 
1.7' 
1.6' 
1.3, 
1.0' 
1.6 
0.9, 
1.8' 
1.1, 
1.3 
1.2' 
1.0, 
1.2 
1.4 
1.8 
0.7, 
1.2 
1.8 
1.0 
0.6 
1.2 
1.7 
1.7 
0.6 


41.1 


46  8  1.3  ox. 


103.3 

96.0 
106.3 
121.6 
101.0 

49.0 

91.3 
128.7 
109.3 

89. 3 
143.0 

99.7 
112.7 
117.7 
126.3 

93-6 

88.3 
134.3 
150-0 

87. S 
120.6 
106.6 

90.6 
132.3 

86  7 
104.0 
163.3 
112.0 
137.8 


3437.2 
107.4 
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SUMMARY   OP  TABLES  1.  AND  IT. 


BiCCTION  A. 

Section  B. 

Section  C. 

Bingle-eye  pieces, 
9  in.  apart. 

Two-eye  pieces, 
18  in.  apart. 

Medium  sized  whole 
PoUtoes,  36  in.  apart. 

Average  Number 
of  Tubers  formed 
by  each  variety. 

Average  weight  of 
the  IndlWduia 
Tubers. 

Average  yield  cal- 
culated to  bushels 
and  hundredths  of 
a  bushel  per  acre. 

Average   Number 
of  Tubers  lormed 
by  each  variety. 

Average  weight  of 
the  individual 
Tubers. 

ill! 

"S  o  «  « 

bush. 
270.18 
67.73 

336.01 

Average   Number 
of  Tubers  formed 
by  each  variety. 

Average  weight  of 
the  individual 
Tubers. 

Average  yield  cal- 
culated to  bushels 
and  hundredths  of 
a  bushel  per  acre. 

Merchantable 

^mail. 

01.0 
46.4 

OZ. 

4.6 
1.3 

bush. 

248.24 

66.84 

304.58 

66.5 
47.9 

OZ. 

4.9 
1.4 

02.8 
46.8 

100.6 

OZ. 

4.0 
1.3 

3.3 

bush. 

268.83 

68.04 



Total 

106.4 

3.2 

113.4          8.4 

326.87 

Enumeration  op  Results. 

Fir$L  The  average  number  of  tubers  formed  in  Section  A., 
was  6.1  per  cent,  less  than  the  average  number  formed  in 
Section  B.  and  8.0  per  cent,  less  than  the  average  number 
formed   in   Section   C. 

Second,  The  per  cent,  of  merchantable  potatoes  was  largest 
in  Section  B.  and  least  in  Section  A.,  yet  it  varied  but  slightly 
in  the  three  sections. 

Third.  The  average  weight  of  the  individual  tubers  was  most 
in  Section  6.  and  least  in  Section  A. 

Fourth.  The  average  yield  was  largest  in  Section  B.  and  larger 
in  Section  C.  than  in  Section  A. 

See  Plate  II. 
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EXPERIMENT  WITH  POTATOES.  NO.  2. 

Equal  Weights  op  Seed  Potato  Planted  per  Hill,  the  Hills 
being  9,  18  and  86  inches  apart  in  the  row. 

This  experiment  was  conducted  under  the  same  conditions  as 
the  preceding  one,  and  was  planned  to  determine  the  comparative 
products  of  varying  amounts  of  seed  potato  when  planted  at  the 
same  and  different  distances  apart  in  the  row. 

The  three  varieties  used  in  the  trial  were  the  Bliss'  Triumph, 
Thorburn  and  Weld's  Early,  and  the  product  in  each  case  given  in 
the  tables  is  that  of  25  ft.  of  row — the  rows  being  three  feet  apart. 

The  tables  contain  the  yield  of  each  variety  in  pounds  and  hun- 
dredths of  a  pound ;  the  number  of  tubers  formed  in  each  case ; 
the  per  cent,  of  the  tubers  (by  number)  that  were  merchantable, 
that  is,  that  weighed  two  ounces  or  more,  and  the  average  weight 
of  the  individual  tubers  in  all  of  the  cases.  An  examination  of 
the  tables  will  show  that  the  average  yield,  where  the  whole  pota- 
toes were  planted,  was  more  than  double  that  where  the  single-eye 
pieces  were  planted,  both  nine  and  eighteen  inches  apart,  and 
nearly  double  the  amount  where  the  hills  were  thirty-six  inches 
apart.  Again,  the  average  yield  where  whole  potatoes  were 
planted  nine  inches  npart,  was  more  than  one-fourth  larger  than 
where  two-eye  pieces  were  planted,  and  at  eighteen  and  thirty-six 
inches,  the  yield  was  more  than  one-third  larger  where  whole  pota- 
toes were  planted  than  where  two-eye  pieces  were  used  for  seed. 
The  average  yield  was  also  largest  where  the  hills  were  nine  inches 
apart,  and  it  decreased  as  the  distance  between  the  hills  increased. 

The  average  number  of  tubers  formed  was  largest  where  the 
most  seed  potato  was  planted — that  is,  where  whole  potatoes  were 
planted  nine  inches  apart — and  the  number  gradually  decreased 
with  the  size  of  the  pieces  planted  and  the  increase  of  the  distance 
between  the  hills. 
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The  decrease  in  the  per  cent,  of  merchantable  tubers  usually  fol- 
lowed a  rule  just  the  reverse  of  the  decrease  in  the  yield  and  the 
number  of  tubers  formed ;  that  is,  the  per  cent,  of  merchantable 
potatoes  was  generally  largest  where  the  least  seed  was  planted  — 
the  highest  average  per  cent,  being  obtained  where  the  hills  were 
thirty-six  inches  apart. 

The  individual  potatoes  were  usually  of  better  average  size 
where  the  single  and  two-eye  pieces  wore  planted  than  where 
whole  potatoes  were  used,  and  the  best  average  individual  weight 
occurred  where  the  hills  were  eighteen  inches  apart.  The  details 
of  the  experiment  are  recorded  in  the  following  tables. 


Digitized  by  LjOOQ IC 


116 


STATE  AGBIClTT.TnBAL  E2PEBIMENT  STATION. 


2  ® 

:    S 

i 

Hi 

< 

J 

Table  I. 

apart  in  the  rows ;   the  rows  25  ft,  long  and  3  ft. 

• 

is 

is 

:  1  i 

i  ^ 

i  id 

1 

H 

r 
1 

o 

Jr. 

2 

1 

s 

>> 

1 

55 

is? 

5 

I  i 

J    52' 

0         > 

a 

n 

00 

:    i 

•05 

j 

esc 

>       CO 

SSS 

i    SS 

«    fN 

< 

s 

U 

•  C4 

«5 

:» 

F 

■2 
s 

• 

c 

•2? 

iii 

i  ^ 

S 

'OOi 

h 

s 

v^ 

o 

fe 

^ 

g 

^ 

!? 

& 

.  .  .  1 « 

^ 

Eh 

: 

>> 

H 

eo 

•s 

£32! 

►- 

o 

QQ 

.a  : 

l!! 

?    flS 

a-2 

•s. 


!^ 


J« 

•■»qnxi«n 

n  s 

5  8    1    -pjAipaj  aqi  JO 

• 

•     •           CO 

^« 

iqB|8A  OSlUdAV 

:  :  1  « 

9     M 

.  .  1 

m|^ 

.  .  .      ^ 

|£ 

•aiqwiai»qoJ9H 

•iii^ 

^5 

•;u«o  J»<i 

:  :  !  8 

••Mqnx 

=  '      g 

)q8(9M  a8BJ»AV 

^ 

•4iO»           <0 

f 

e4e4M     1    <N 

S 

« 

1     - 

c 

V 

<5 

•»iq«nn«qoJ9K 

S.""      s. 

•»a»0  »J 

e<<ot-3        c; 

._5 

•Moqax  r»n 

iS 

.m/vipaioqi  jo 
iqspM  aSvJOAy 

o   •           • 

fSj 

«  :       : 

^R 

•  2 

J  :       : 

1^ 

•o|q«iniiqoiaji 

ail  : 

•»n»OJ»<I 

ail! 

o      1        -gjaqnx  I»n 

g 

—       S 

o  ^       -piAipoT  »qi  JO 

e«eci        *^ 

eicie*        C4 

S  *   ' 

«j 

1  ^ 

•2? 

••iqino«qoJOlil 

^"  1  s. 

^ 

•laao  Md 

^s:2  1  ^ 

••aaqnx  i«n 

1 

2   -             •* 

.        -piAipni  ©qi  JO 
«      )q8iaM  a8v48Ay 

tr 

eOO         «D 

CS 

icico        ei 

o 

*j 

\            i    "S 

> 

H 

••iqBjnwpj9H 

£ 

—      1    V 

•in»o  J9J 

'Sisqnx  1«n 

^ 

i-2     g 

1 

-piAipaj  aqi  ;o 
iqjiiaiii  oJifuoAy 

>0Otf)           O 

• 

^ 

»                «J 

a 

•©iqirjawqoMW 

c 

:='    " 

QQ 

C 

X               o. 

•»a»o  ia<i 

er 

i 

1^1   1 

f- 

<3«             S 

i 

iir 

Digitized  by  LjOOQ IC 


HOBTICULTOBAL  DIVISION. 


117 


If 


5=s 


llHS.  ass; 


11^ 


."i 


1     |< 

•2      3 


C|  I    • 


00 


5=5 


5  •  *- 


11 

:  :  :  1 
:  :  :  i 

s 

-3 

1 

o»-o 
^82 

i 

r\ 

if 

r 

8§§ 

1 

t 

set: 

o 

1 
1 

t 

-1 

II 

"5 

,  •SwwAY 


J  .  •■joqnxivn 

S  5  I    -piAipm  ©qi  JO 

I* 

M 


-•iqtnovqMOR 


'waqnxivti    j     g: 


i     mAfpatMiiio 
iiqB|«iii  •a«i9Ay 


•9iq«1inrq9Jr8K 
•jn90  iM 


^^S   i  Si 


^1 

S 


!■ 


*U8qnx  l«n 
,  piAipai  »qt  JO 
iqS|«iii  •fTM«Ay 


•aiqvtmqaiafi 


•jo«0  i«a 


I 


'I 

r 


•«»qnxiwi 

•piATpm  aqi  |o 

iqS|»M  99nl9^y 


•oiq«)D«(M«K 


*uaqnx  I«n 

•piAlpoi  aqi  ;o 

iqtlOA  oAmoay 


I 


o-  •     '    o 

COfr-O      I     t-  I 


g;?S5  '  S' 


MMia 


••iqv^iraqoaaK 


*uoqnx  I»n 
-D|A|pa;  eq)  ;o 


*0|q«)iniq9iOfi 


^23 


Digitized  by  LjOOQIC 


118 


STATE  AGBICULTUBAL  EXPERIMENT  STATION. 


1^ 
2  ® 

:  : 
•  • 

1 

1 
:  i  • 
*    5 

:   a 

Ik 

Average  yield  of 

the  individual 

varieties. 

Aoa 

i 

>         CO 

5 

1 

£ 

1 

1 

1 

1 

1 

•as 

i 

k       ^ 

!    S 

i 

ha 

i 

\    1  Ok 

4- 

5h& 

5*          A 

1  ^ 

«> 


^1 


e 

< 


ooo 


o 

:3i 


t^% 


ggS  IS    I 


I  ^ 


IS  .       Sf 


•a 

a 

all  ^ 


5  5  I    -piAipai  aqi  JO    I 
^  «    )q8|0M  aSaxdAV    | 

al ' 


Jl 


I  -sjoqnx  iwa 
I  -piAipaj  »qi  JO 
'iq8(0iii  oavaeAV 


o-  - 
cieoo 


I  J. 


1 

-< 

•a|q»ia»qojaH 

CO 

_J8 

Ii 

•aiaqnx  [m 
■pfAjpo!  aqi  to 

•  H     * 

1  O     . 

1^ 

•aiqwjutiqojroW 

•■iaqnx  l«n 

p(A)pDi  aqi  JO 

iq8|aM  aStuaAy 


*aiqv)oeq3iaK 


I     oooo 

I  iiti 


I        -aiaqnx  Ito 

-piAipai  »qi  |o 

iiqsfaA  aSvjeAV 


*»iqina«qo<i9W 


*uaqnx  I'm 
-piAjpaj  aqi  ;o 


doco 


e«oto 


'  r 


•aiq«ia«qa4aH 
noao  jaj 


|ei3 


Digitized  by  LjOOQ IC 


HOBnCULTUBAL  DIVISION. 


119 


» 


•3 

S 

as 


«     «. 


o 

< 

X 


c 

33 


5     if    ' 

^     I 


•iiiq  9m  o4oqM 

s 

ftieqnx  \nn 

■o 

■piAipai  eq)  jo 
iqsfaii  aSvjaAy 

ci 

1  J«d«  *a|  6  9X9M, 

*£ 

■iiiq  oqi  M»qA 

o 

aiq»ia»qo 

?n 

-iam  saoimoj 

a 

am  JO  1000 
jod  aSiuaAY 

« 

^ 

■)jred«*a]edjaii 

BinqaqiojaqM    '   „ 
MOJjadpaoMo;       ^ 
w»qnx  io  iaq    ,  S 
-mna  aSvidAy    , 

n4«d«  •U|  6 

i 

aj8A  smq  oqj 

axaqin  moj  jad 

»-• 

piai^  a»BJ9AV 

s 

45^ 

il 

S5S 

S>»H 

C>«tM 

S--3 

WWW 

*^^ 

-«J'=> 

.ii 

^ 

ragepe 
mercha 
(by  nn 
ber.) 

1" 

gj* 

l-«0O 

<|1 

:tSS 

^^^ 

a  a'g 

eoo« 

-Ss 

$  »-** 

^1 

•o-g 

ts~:. 

i-.r 

1  i&fS. 

1  -'^ 

I     * 


MOg 


I 


I 


^ 


'U9d9 

•ui  81  ejaA 

•niq  aqi  aiaqin 

o 

sjoqnx  I«n 

MS 

•piAjpuj  aqi  jo 

eo 

•U»d«       *j 

*af  81  aaaA        g 

sUiq»qiajaqM    |    « 

aiqviaBqo    i    * 
-jam  08O)«)o«i    1    * 

aqi  JO  'laoo    i   ^ 
iOdaSwaAy       S 

nJvde 

•ni  81  oiOM 

9inq  aqi  aiaqM 
MOJ  jad  paoMoj 

c« 

o» 

1    waqnx  JO  Jaq 

•mna  aSejOAy 

Ijeda  'ui  8T 

i 

aiOA  ainq  oqi 

ojaqM  iioj  jad 

t- 

piaiiCa««jaAy 

00 

Is.- 

•  >  ? 

?ll 

S=r 

veragc 
f  tbel 
ualT 

3.9 
3.8 
2.7 

<1^          ! 

merchant- 
(by  nam. 
ber.) 

r 

>^^ 

t-t>t« 

^11 

29^ 

sS 

«|^ 

esoeo 

Hi 

h  o  o 

^  b^ 

i.£ 

•OTJ 

5S-  .        . 

▼era 
poo 
tenU 

10. 
10. 
26. 

<a'      1 

: 

I 

j^ 

s 

'A 

l££ 

•  HjS 

MOO 

l< 

5^1 

5j» 

o 


»<:» 
-M 


*9J«de 

•njogajaM    •    ^ 

eniqaqiajaqM    ;    o 

"•q'^X  l«n    :   ^ 

-piAipaj  aqi  jo       « 
iqsiain  aSvjdAy    | 

•1Jwi»    i   ^ 

•aj98w»J»        g 

■iiiq  »q»  waq^     2 

aiqviavqa        v 

-jom  saoimoj       ^ 

^'J^^  :  s 

•Uiide    1 

'a|  9£  ajdA    1 

emqaqiajaqM     (   ^ 
MOJ  jad  paoijoj        g 

w^qnx  JO  J»q 

-ranu  aJJajoAy 

1 
•uedw  -ai  98        • 

ojaAkeinqaqi     ;   - 

ojeqM  MOJ  jad        <? 

PI8{X  aSuidAy       ^ 

1 

hi 

H^ 

M.    . 

« s'  a 

&«H 

-f9C* 

S^-3 

wcoco 

Ics 

<!' 

S!  =  S          1     ^ 

•!=-> 

i'' 

>«:  oT 

^coo 

^11 

SS;2 

2.0  . 

S^-S             ooo 

verag 
Br  of  ' 
form 

63 
53 
03 

<1^           1 

tj-d             ! 

29- 

verage  y 

pounds 

tenths  of 

pound. 

<a 

ii 

5:5 

1 

s 

Digitized  by  LjOOQ IC 


120  state  agricultural  experiment  station. 

Summary  op  Results  as  shown  by  the  foregoing  Table. 

First.  The  yield  of  potatoes  was  in  proportion  to  the  amount 
of  seed  potato  planted  ;  that  is,  in  every  case  the  product  from  the 
whole  potatoes  was  largest,  and  the  product  from  the  single  eye 
pieces  (with  a  single  exception)  least. 

Second.  The  yield  was  in  proportion  to  the  distance  between 
the  hills ;  that  is,  the  average  product  was  largest  where  the  hills 
were  nine  inches  apart,  and  least  where  the  hills  were  thirty-six 
inches  apart. 

Third.  The  average  number  of  tubers  formed  was  largest  where 
whole  potatoes  were  planted  and  (with  a  single  exception)  it  was 
least  where  single  eye  pieces  were  planted. 

Fourth.  The  number  of  tubers  formed  was  in  proportion  to  the 
distance  between  the  hills  ;  that  is,  the  average  number  was  largest 
where  the  hills  were  nine  inches  apart,  and  least  where  the  hills 
were  thirty-six  inches  apart. 

Fifth.  The  average  weight  of  the  individual  tubers  grown  from 
single  eye  pieces,  was  slightly  more  than  the  average  weight  of 
the  tubers  grown  from  two  eye  pieces,  and  decidedly  more  than  the 
average  weight  of  the  tubers  grown  from  whole  potatoes. 

Sixth.  The  average  weight  of  the  individual  tubers  was  largest 
where  the  hills  were  eighteen  inches  apart,  and  least  where  the 
hills  were  nine  inches  apart. 

Seventh.  The  per  cent,  of  merchantable  potatoes  varied  in  pro- 
portion to  the  amount  of  seed  potato  planted ;  that  is,  the  largest 
average  per  cent,  of  merchantable  potatoes  (by  number)  was  pro- 
duced by  single  eye  pieces  (with  a  single  exception),  and  the 
smallest  average  per  cent,  of  merchantable  potatoes  (by  number) 
was  produced  ^^here  whole  potatoes  were  planted. 
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£ighth.  The  per  cent,  of  merchantable  potatoes  varied  in  pro- 
portion to  the  distance  between  the  hills ;  tliat  is,  the  largest  aver- 
age per  cent,  of  merchantable  tubers  was  grown  where  the  hills 
were  thirty-six  inches  apart,  and  least  where  the  hills  were  nine 
inches  apart. 

Conclusions  drawn  frmi  Experiments  Nos.  1  and  2 
WITH  Potatoes. 

I.  When  equal  amounts  of  seed  potatoes  are  planted  per  row, 
better  results  are  obtained  when  the  tubers  are  cut  into  medium 
sized  (two  eye)  pieces  and  planted  18  inches  apart,  than  when  cut 
into  fine  (one  eye)  pieces  and  planted  9  inches  apart,  or  than  when 
the  tubers  are  planted  whole,  the  hills  being  86  inches  apart. 
(Experiment  No,  1.) 

II.  The  hills  being  the  same  distance  apart,  the  yield  is  larger 
when  whole  potatoes  are  planted  then  when  the  tubers  are  cut  into 
medium  sized  or  fine  pieces.    (|ixperiment  No.  2.) 

III.  When  the  potatoes  or  the  sections  of  potatoes  planted  are 
of  equal  size,  the  yield  is  larger  when  the  hills  are  9  inches  apart 
than  when  they  are  18  or  86  inches  apart,  but  the  yield  in  the  first 
case  may  not  be  sufficiently  greater  than  in  the  other  cases  to  cover 
the  extra  expense  of  the  seed  potatoes.    (Experiment  No.  2.) 


16 
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List  op  the  Varieties  op  Potatoes  Grown  at  the  Experiment  Sta- 
tion Last  Year,  with  Notes  and  Briep  Descriptions  op  each. 
The  varieties  marked  with  the  asterisk  (*)  are  considered  the  most  desirable 
for  this  State. 


Nami. 


Alexiuider's  Pro- 
lific. 


American  Giant. 

Ang:ell's  No.  27. 

Arctic. 
Badger  State. 

Baker's  Imperiai. 
Banana. 


BeUe. 


Ben.  Harrison. 


Dbscriptiox  of  Tubers. 


Size  medium,  oblong;  skin  white,  slightly 
netted,  eyes  not  deep.  Quality  medium  to 
good,  productive.  Introduced  by  J.  C. 
Vaughan,  Illinois,  1885.  ' 

Size  medium  to  large,  rather  long,  slight- 
ly flattened ;  skin  white,  eyes  shallow,  sur- 
face smooth.  Quality  medium  to  go(>d, 
moderately  productive.  Originated  in  NeV 
York. 

Size  medium,  oblong;  skin  white,  netted; 
eyes  nearly  circular,  not  deep.  Quality 
good,  moderately  productive.  (Received 
from  Wisconsin  for  trial.) 

Size  medium,  round,  oblong;  skin  white, 
eyes  shallow.  Quality  medium,  moderately 
productive. 

Size  medium,  obidig,  slightly  flattened ; 
skin  white,  eyes  shallow.  Quality  medium, 
moderately  productive.  Originated  by  Mr. 
Heubner  of  Wisconsin.  Of  recent  introduc- 
tion. 

Size  medium,  half-long,  flattened;  skin 
light  pink  or  red,  eyes  not  deep.  Quality 
medium,  moderately  productive. 

Size  medium,  oblong,  slightly  flattened, 
and  tapering  towards  the  ends ;  skin  creamy 
white,  flesh  often  shaded  with  pink,  eyes 
noticeably  composite,  of  medium  depth. 
Quality  medium  to  good.  Moderately  pro- 
ductive. 

Size  medium  to  large,  oblong,  slightly 
flattened  or  often  round;  skin  light  red, 
eyes  of  medium  depth.  Quality  medium  to 
good.    Moderately  productive. 

Size  medium  or  below,  kidney-form  or 
often  oval  or  nearly  spherical ;  sldn  white, 
russety,  eyes  shallow.  Quality  medium  to 
good.    Moderately  productive. 


Seaaon 

of 

Maturity. 


Medium. 


Medium  to 
late. 


Medium. 

Early  to 
medium. 


MediiiQi  to 
late. 


Medium. 


Medium. 


Medium  to 
late. 


Medium  to 
late. 
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VARIETIES  OF  POTATOES  GROWN,  Ac— Continued. 


Kaxe. 


BiU  Nye. 
*Blis8'  Triumph. 
Bliss'  Diamond. 


Boley's  Northern 
Spy. 


Bonanza. 

Boston  Market. 
Brook's  Seedling:. 
Brown  Beauty. 

Brownell's  No.  31. 

Browneirs  No.  55. 

Brownell's  Success. 


DXSGBIPTION  OF  TUBXBfl. 


Size  medium,  rather  lon^;  skin  white, 
smooth;  eyes  not  deep.  Quality  medium, 
moderatel}*-  productive. 

Size  medium  or  below,  nearly  spherical  in 
outline;  skin  red,  eyes  deep.  Quality 
medium  to  good.   Moderately  productive. 

Size  small,  nearly  spheiical;  skin  dark, 
russety,  thick  and  distinctly  tesselated  with 
iiTegular  mostly  four-sided  checkers,  eyes 
few  and  slightly  indented.  Quality  medium 
to  poor.    Not  productive. 

Size  medium,  oblong,  slightly  flattened, 
often  tapering  towards  the  se^  end;  skin 
light  red,  eyes  shallow.  Quality  good 
Moderately  productive. 

Size  medium,  oblong,  often  tapering  to- 
wards the  seed  end;  skin  light  red,  eyes 
nearly  even  with  the  surface,  distinctly 
composite.  Quality  medium  to  good.  Pro- 
ductive. 

Size  medium,  rather  short;  skin  pink  or 
light  red,  eyes  of  medium  depth.  Quality 
medium.    Moderately  productive. 

Size  medium  to  lai'ge,  short,  slightly  an- 
gular in  outline ;  skin  flesh  color,  eyes  deep. 
Quality  medium  to  poor.    Productive. 

Size  medium,  oblong;  skin  light  purplt^, 
with  patches  or  indistinct  zones  of  russet 
brown,  eyes  of  medium  depth.  Quality 
medium.    Not  productive. 

Size  medium,  oblong,  slightly  flattened ; 
skin  white  or  shaded  with  light  red,  surface 
very  smooth,  eyes  shallow.    Quality  medi 
um.    Moderately  productive. 

"Size  medium  or  below,  oval,  flattened; 
skin  white,  coarsely  netted,  surface  smooth, 
eyes  shallow.  Quality  medium.  Moderately 
productive. 

Size  medium  or  below,  short,  flattened ; 
skin  white,  eyes  shallow.  Quality  medium. 
Moderately  productive. 


SeaBon 

of 

Maturity. 


Medium  to 
late. 


Early. 


Early  to 
Medium. 


Medium. 


Medium. 

Early  to 
medium. 


Late. 


Early  to 
medium. 


Medium. 


Medium. 


Medium. 


Digitized  by  LjOOQ IC 


124 


STATE  AGBICCTLTURAL  EXPERIMENT  STATION. 


VARIETIES  OF  POTATOES  GBOWN,  Ac.— Continued. 


Naxs. 


♦Brownell's  Win- 
ner. 


Buffalo  Beituty. 


Burbank's  Seed- 
lins^. 

Burpee's  Extra 
Early. 


Burpee's  Superior. 


Canada  Prince 
Albert. 


Dbbobiftioh  or  Tdbxbs. 


Season 

of 

MataHty. 


Cayug^a. 


Cambridge  Prolific 


Champion  of  Amer- 
ica. 


*Champlain. 
"^Chas.  Downing^. 
Cherry  Blow. 


Size  medium  or  above,  oblong;  skin] 
creamy-white,  shaded  with  light  red,  ejes| 
of  medium  depth.  Quality  medium  to  good.: 
Productive.  A  very  promising  new  variety. |Early. 

Size  medium,  oblong ;  skin  white,  coarse- 
ly netted,  eyes  shallow.    Quality  medium.  Medium  to 
Productive.  j    late. 

Size  medium  or  above;  skin  white,  often 
netted,  eyes  shallow.     Quality  medium  to  Medium  to 
good.    Productive.  I    late. 

Size  medium,  oblong,  slightly  flattened;' 
skin  light  red,  russoty,  e^es  few  and  shal- 
low, surface  smooth.  Quality  good  to  very 
good.    Productive.    Introduced  in  1889.       JEarly. 

Size  medium,  oblong,  often  tapering  to- 
wards the  ends ;  skin  white,  slightly  netted, 
eyes  shallow.     Quality  medium  to  good. 
Productive.    Originated  in  New  York  State  Medium  to 
in  1884.  late. 

Size  medium,  oblong,  or  often  tapering 
towards  the  seed  end ;  skin  light  red,  eyes 
shallow.    Quality  medium.    Productive.      Medium. 

Size  medium,  oblong,  flattened;  skinj 
white,  netted,  eyes  few,  shallow.  Quality 
medium  to  good.    Productive.  j  Medium. 

Size  medium,  oblong,  often  flattened;! 
skin  white,  netted.  Quality  medium.  Very 
proliflc.  Medium. 

Size  medium,  rather  short;  skin  white, 
shaded  with  light  red,  eyes  of  medium 
depth,  surface  slightly  uneven.  Quality 
medium.    Moderately  productive.  Medium. 

Size  medium,  oval ;  skin  light  red,  coarse- 
ly netted,  eyes  shallow,  surface  smooth. 
Quality  very  good.    Productive.  Medium. 

Size  medium  or  above,  roundish,  usually' 
flattened ;  skin  white,  russety,  eyes  shallow.  Early  to 


Quality  medium  to  good.    Productive. 

Size  medium,  oval,  flattened;  skin  light 
red,  shaded  with  carmine,  eyes  of  medium 
depth,  surface  slightly  uneven.  Quality 
medium.    Productive. 


medium. 


Early  to 
medium. 


Digitized  by  LjOOQIC 


HOBTIGULTUBAL   DIVISIOK. 


125 


VARIETIES  OP  POTATOES  GROWN,  &c.— Continued. 


Nahb. 
Chessman's  Seed- 

Chicag^o  Market. 
Chicago  Sun. 


Chnrchiirs  Seed- 
lins:. 

Clark's  No.  z. 


Climax. 

ColTin's  Superb. 
Connecticnt. 
Country's  Pride. 
Crandall's  Beauty. 


Crane's  June  Eat- 
ing. 


Cream  City. 


DXSOBIPTION  or  TUBBRS. 


Saaaon 

of 

MatarUy. 


Size  medium,  oblong,  flattened ;  skin  very 
white,  netted ;  eyes  shallow.  Quality  rather  Early  to 
poor.    Productive.  medium. 

Size  medium,  oval,  or  often  truncated  at 
the  ends;  skin  light  red,  netted,  eyes  deep.  Early  to 
Quality  good.    Productive.  medium. 

Size  medium,  oblong,  often  tapering  to- 
wards the  seed  end;  skin  white,  russety, 
eyes  shallow.  Quality  medium.  Moderate- 
ly productive.  Medium. 

Size  medium,  rather  short,  often  flattened ; 
skin  white,  russety,  eyes  of  medium  depth.  Medium  to 
Quality  medium.  Moderately  productive.        late. 

Size  medium,  of  the  Early  Rose  type; 
skin  light  red,  eyes  shallow.  Quality  medl-' 
um  to  good.    Moderately  productive.  Early. 

Size  medium,  oval,  often  flattened ;  skin 
white,  eyes  shallow,  surface  smooth.  Qual-, 
ity  good.    Productive. 

Size  medium,  rather  long;  skin  white, 
slis^htly  russety,  eyes  shallow.  Quality 
medium  to  good.    Moderately  productive. 

Size  medium,  oval,  often  flattened;  skin 
light  red,  eyes  shallow.  Quality  medium. 
Moderately  productive. 

Size  medmm,  oblong,  slightly  flattened; 
skin  creamy  white,  eyes  prominent.  Qual- 
ity rather  poor.    Productive. 

Size  below  medium,  rather  short;  skin 
creamy-white,  splashed  with  carmine,  eyes 
deep.  Quality  poor  to  medium.  Not  pro- 
ductive. 

Size  medium  or  below,  oval,  slightly  flat 
tened;  skin  white  or  flesh  color,  eyes   of 
medium  depth.    Quality  medium.    Moder- 
ately productive. 

Size  medium  or  below,  roundish;  skin 
creamy-white,  eyes  few  and  shallow.  Qual 
ity  rather  poor.    Not  productive. 


Medium  to 
late. 


Medium. 

Early  to 
medium. 


Medium. 


Medium. 


Early. 

Early  to 
medium. 
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Naxb. 


Crown  Jewel. 
Dakota  Red. 
Dreer's  Standard. 
Dunmore. 
Early  Albino. 


"^Early  Beauty  of 
Hebron. 


Early  Durham. 

Early  Eig^ht 
Weeks. 


Early  Electric. 
Early  Essek. 


Early  French 

Giant. 
Early  Gem. 


Early  Illinois. 


Pkscbiptiom  or  Tubsbs. 


Season 

of 

Maturity. 


Size  medium,  oblong;  skin  nearly  white,' 
eyes  of  medium  depth.  Quality  good.  Pro-, 
ductive.  Early. 

SiZie  medium,  short ;  skin  red,  often  ru*- 
sety,  eyes  of  medium  depth.    Quality  poor  Medium  to 
to  medium.    Very  productive  i    late. 

Size  medium,  short;  skin  white,  netted,' 
eyes  shallow.  Quality  medium.  Not  pro- 
ductive. Early. 

Size  medium,  oblong,  slightly  flattened  ;< 
skin  white,  nissety,  eyes  shallow.  Quality! 
medium  to  poor.    Productive.  ;  Medium. 

Size  medium,  oval,  flattened;  skin  white, 
eyes  shallow,  surface  smooth.  Quality 
medium  to  good.    Moderately  productive.  Early. 

Size  medium,  not  long ;  skin  white,  shadedi 
with  light  red  over  much  of  the  surface,' 
eyes  not  deep.    Quality  very  good.   Moder-' Early  to 
ately  productive.  |    medium. 

Size  medium,  oblong;  sklu  light  red,  eyes  Early  to 
shallow.    Quality  medium.    Productive.      \    medium. 

Size  medium  or  below,  oval  or  often  near-| 
ly  sperlcal;  skin  white,  eyes  of  medium 
depth.    Quality  medium  to  poor.    Moder-  Early  to 
ately  productive.  medium. 

Size  medium,  oblong ;  skin  light  red,  eyes 
of  medium  depth,  surface  smooth.  Quality 
medium.    Moderately  productive.  Early. 

Size  medium,  oval,  flattened;  skin  light! 
red,  flesh   yellowish- white,  eyes   shallow. | 
Quality  medium  to  poor.    Moderately  pro-  Early  to 
ductive.  I    medium. 

Size  medium,  half  long;  skin  red,  eyes  Early  to 
deep.    Quality  poor.    Not  productive.         j    medium. 

Size  medium,  oblong ;  skin  lic^ht  red,  eyeSj 
shallow.  Quality  medium.  Moderately  pro-'Early  to 
ductive.  I    medium. 

Size  medium,  oval,  slightly  flattened ;  skin 
white,  flnely  netted,  eyes  few  and  small, 
surface  smooth.    Quality  good.  Early. 
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VARIETIES  OF  POTATOES  GROWN,  Ac.-Contlnued. 


Navjs. 


Early  King^. 

Early  Maine. 
Early  Ohio. 
Early  Perfection. 
Early  Rose. 
♦Early  Poritan. 
Early  Sunrise. 
♦Early  Vermont. 
Early  Washington. 

Early  Waterford. 
Empire  State. 

Eno's  Seedling. 
Enreka. 


DXBCBIPTIOK  OT  TUBERS. 


Beaaon 

of 

Maturity. 


Size  medium  or  above,  short,  often  nearly 
spherical  or  kidney  form ;  skin  white,  rus 
sety,  eyes  rather  deep.  Quality  poor.  Pro- 
ductive. 

Size  medium,  of  the  Early  Rose  type; 
skin  light  red,  russety,  eyes  shallow.  Qual- 
ity good.  Moderately  productive. 
I  Size  medium  or  above,  half  long;  skinl 
I  light  red,  eyes  raftier  deep.  Quality  medium  i 
I  to  good.    Moderately  productive. 

Size  medium,  obloug;  skin  light  red, 
jcoarsely  netted,  eyes  of  medium  depth. 
Quality  medium.    Moderately  productive. 

Size  medium,  oblong;  skin  light  red,  eyes 
shallow.  Quality  good.  Moderately  pro- 
ductive. 

Size  medium,  oval ;  skin  white,  eyes  shal- 
low. Quality  medium  to  good.  Moderately 
'productive.  . 

{  Size  medium,  of  the  Early  Rose  type; 
jSkln  light  red,  eyes  shallow.  Quality  medi- 
um to  good.  Moderately  productive. 
I  Size  medium,  of  the  Early  Rose  type; 
skin  light  red,  eyes  shallow.  Quality  good. 
Productive. 

Size  medium,  oblong,  slightly  flattened; 
skin  light  red,  coarsely  netted,  eyes  shallow. 
Quality  medium  to  poor.  Moderately  pro- 
ductive. 

Size  medium,  oblong;  skin  light  red,  eyes 
of  medium  depth.  Quality  medium.  Mod 
erately  productive. 

Size  large,  oblong,  often  nearly  cylindrl 
cal ;  skin  white,  russety,  eyes  shallow,  fre- 
quently prominent.  Quality  good.  Produc- 
tive. 

Size  medium,  oblong ;  skin  white,  russety, 
eyes  very  shallow.  Quality  medium.  Mod- 
erately productive. 

Size  medium,  oval,  flattened ;  skin  white, 
very  inissety,  eyes  few  and  shallow.  Qual- 
ity good.    Moderately  productive. 


Medium. 


Early. 


Early. 

Earlv  to 
medium. 


Early. 


Early. 


Early. 


Early. 


Early  to 
medium. 

Early  to 
medium. 


Early  to 
medium. 

Medium  to 
late. 

Medium  to 
late. 
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Naxx. 


Eyeless. 

Farina. 

Frogncr's  No.  50. 
Gen.  Logan. 

Gold  Band. 

Goucher. 
Gov.  Foraker. 

Grang^er. 
^Green  Mountain. 

Greg^ory's  No.  i. 

Hampden  Beauty. 


DXSCBIPTION  OF  TUBKRS. 


Size  medium,  oval,  frequently  tapering 
towards  the  seed  end ;  skin  white,  eyes 
small  and  few,  surface  smooth.  Quality 
rather  poor.    Moderately  productive. 

Size  below  medium,  very  long,  tapering 
towards  the  ends ;  skin  white,  finely  netted, 
eyes  shallow.  Quality  medium  to  good. 
Moderately  productive. 

Size  medium,  ovUl,  flattened;  skin  light 
red,  eyes  shallow.  Quality  medium.  Mod- 
erately productive. 

Size  medium,  nearly  spherical,  often  flat- 
tened ;  skin  russety,  shaded  with  light  red, 
eyes  shallow.  Quality  good.  Moderately 
productive. 

Size  medium,  oblong ;  skin  light  red,  with 
indistinct  zones  and  patches  of  yellowish 
white,  eyes  shallow.  Quality  good.  Mod- 
erately productive. 

Size  medium,  short,  often  flattened;  skin 
white,  netted,  eyes  shallow.  Quality  medi- 
um.   Productive. 

Size  medium,  oblong;  skin  brownish  red, 
eyes  not  deep,  surface  slightly  uneven. 
Quality  medium  to  poor.  Moderately  pro- 
ductive. 

Size  medium,  oval,  flattened;  skin  light 
red,  eyes  small,  not  deep.  Quality  medium. 
Moderately  productive. 

Size  medium  to  large,  oblong,  flattened ; 
skin  white,  russety,  eyes  shallow,  surface 
smooth  and  handsome.  Quality  good.  Pro- 
ductive. 

Size  medium,  oval,  often  flattened;  skin 
creamy-white,  shaded  with  light  red,  eyes 
shallow.  Quality  medium.  Moderately 
productive. 

Size  medium  or  above,  oval,  often  flat- 
tened;   skin  white,  slightly  russety,  eyes 
shallow,  surface  smooth.      Quality  good 
Moderately  productive. 


Season 

of 

Matarlty. 


Medium  to 
late. 


Early  to 
medium. 


Early. 


Early  to 
medium. 


Medium. 


Medium. 


Medium. 


Medium. 


Medium  to 
late. 


Medium. 


Early  to 
medium. 
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VARIETIES  OF  POTATOES  GROWN,  &C.— Continued. 


Namx. 


Bkscbiftiok  or  Tubxrs. 


Home  Comfort. 


Howe's  Premium. 


Idaho. 


Improved  English. 


Iowa  Beauty. 


Size  medium,  long,  generally  flattened; 
skin  brownish  red,  eyes  shallow,  surface 
smooth  with  numerous  russet  spots.  Quali- 
ty medium  to  good.  Moderately  productive. 

Size  medium,  nearly  spherical ;  skin  white, 
shaded  with  pink  particularly  about  the 
eyes  which  are  of  medium  depth.  Quality 
medium  to  good.    Moderately  productive. 

Size  medium,  oblong ;  skin  white,  russety, 
eyes  shallow.  Quality  medium.  Moder- 
ately productive. 

Size  medium  or  below,  rather  short ;  skin 
red,  eyes  of  medium  depth,  surface  uneven. 
Quality  medium  to  poor.  Moderately  pro- 
ductive. 


Medium  to 
late. 


Early. 


Medium. 


Medium  to 
late. 


Size  medium  or  below,  oval,  often  flat- 
itened;  skin  creamy-white,  shaded  with  light 
I  red,  eyes  shallow.  Quality  medium  to  good. 
I  Moderately  productive. 
Jones'  Prize  Taker.!  Size  medium,  oblong,  sometimes  irregu- 
jlar;  skin  nearly  white,  russety.  Quality 
'medium.    Very  productive. 

Size  medium,  oval;  skin  white,  coarsely 
juetted  over  the  entire  surface,  eyes  nearly 
round  and  of  medium  depth.  Quality 
medium.    Moderately  productive. 

Size  medium,  oval;  skin  creamy-white, 
shaded  with  light  red,  eyes  of  medium 
depth.  Quality  good.  Moderately  produc- 
tive. 


Jordan  Russet. 


Late  Beauty  of 
Hebron. 


Late  Rose. 


Late  Snowflake. 


Lee's  FaTorite. 


17 


Size  medium  or  above,  oblong,  often 
tapering  towards  the  seed  end;  skin  light 
red,  russety,  eyes  shallow.  Quality  good. 
Moderately  productive. 

Size  medium,  oval,  flattened;  skin  white, 
very  russety,  eyes  shallow,  surface  smooth. 
Quality  good.    Moderately  productive. 

Size  medium,  oval,  flattened;  skin  yellow- 
Ish- white,  shaded  with  pink,  eyes  shallow. 
(Quality  medium.    Moderately  productive. 


Beftson 

of 

Matarlty. 


Medium  to 
late. 


Medium. 


Medium  to 
late. 


Medium  to 
late. 


Late. 


Early. 
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Name. 


Lombard. 


Louisa. 


Descriptton  of  Tubers. 


SeMon 

of 
Maturity. 


Magnum  Bonnm. 
(American.) 


Mammoth  Pearl. 


Mayflower. 


Mexican  Wild. 


Minister. 


Mitcheirs  Seed- 
ling. 


Size  medium  to  large,  oblong  or  often 
tapering  towards  the  seed  end ;  skin  white, 
eyes  not  deep.  Quality  medium  to  poor. 
Moderately  productive.  Medium. 

I    Size  medium,  rather  long;  skin  light  red,! 
eyes  shallow.    Quality  good.    Moderately  Medium  to 
I  productive.  late. 

j  Size  medium  to  large,  nearly  spherical; 
skin  white,  coarsely  netted,  eyes  deep,  sur- 
face uneven.  Quality  medium.  Moderately 
productive.  Medium. 

I  Size  large,  rather  short,  often  flattened ; 
skin  white,  slightly  russety,  eyes  shallow. 
Quality  medium  to  poor.  Moderately  pro-' 
ductive.  I^te. 

I    Size  medium  or  above,  oblong ;  skin  white, , 
I  shaded  with  light  red,  russety,  eyes  of  me-| 
dium  depth.      Quality  medium    to   good.  Early  to 
Productive.  I    medium. 

I    Size  smail,  nearly  spherical;  skin  yellow-' 
ish- white,  eyes  deep,  surface  uneven,  flesh | 
yellowish-white    when    cooked.      Quality  Medium  to 
poor.    Not  productive.  |    late. 

j  Size  medium,  oblong,  often  flattened;! 
skin  light  red,  eyes  rather  deep.  Qualityj 
medium  to  good.    Productive.  Early. 

I    Size  medium,  nearly  spherical  or  often' 
flattened;    skin  purple,  netted,  frequently' 
I  with  patches  of  russet,  eyes  not  deep.  Qual-  Medium  to 
My  good.    Moderately  productive.  I    late. 

Moore's  Seedling.  Size  medium,  oval,  slightly  flattened ;  skin- 
I light  red,  coarsely  netted,  eyes  of  medium! 
idepth.  Quality  medium  to  good.  Produc-; 
tive.  Medium. 

Size  medium  or  above,  oblong,  often 
tapering  towards  the  seed  end ;  sldn  white, 
slightly  russety,  eyes  very  shallow,  surface jgarlv  to 

medium. 


Morning  Star. 


Mrs.  Foraker. 


smooth.    Quality  medium.    Productive. 

Size  medium,  oval;  skin  white,  russety, 
eyes    shallow,    surface   smooth.      Quality  Early  to 
medium  to  good.    Mo<]erately  productive,     medium. 
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VARIETIES  OP  POTATOES  GROWN,  Ac— Continued. 


Naxx. 


New  Champion. 

Newton's  Seedling:. 
Nott's  Victor. 

Ohio  Junior. 
Orange  Co.  White. 

Paris  Rose« 
Pearl  of  Savoy. 
Potentate. 

Pride  of  America. 
Pride  of  Erin. 

Pride  of  Palestine. 

Pride  of  Wisconsin. 


Dbscription  or  Tdbbbs. 


I  Size  medium,  oblong,  nearly  cylindrical ; 
jskin  white,  often  with  russet  patches,  eyes 
j numerous  but  shallow.  Quality  good. 
(Moderately  productive. 
,  Sisse  medium,  oval;  skin  w^hite,  smooth, 
,eyes  not  deep,  pink.  Quality  medium.  Pro- 
iductlve.  I 

I  Size  medium,  oblong  or  often  tapering 
I  towards  the  seed  end;  skin  white,  shaded 
I  with  pink,  eyes  shallow,  pink.  Quality 
I  medium.    Pi-oductive.  | 

Size  medium,  oval;  skin  light  red,  eyes, 
not  deep.  Quality  medium  to  good.  Mod- 
erately productive. 

Size  medium,  oblong,  often  tapering  to- 
: wards  the  seed  end;  skin  white,  russety, 
eyes  shallow.  Quality  medium  to  good. 
Very  productive.  ^ 

Size  medium,  oblong,  skin  light  red,  rus- 
sety, eyes  shallow.  Quality  medium  to 
good.    Moderately  productive. 

Size  medium,  oblong;  skin  light  red,  eyes, 
shallow.  Quality  medium  to  good.  Pro- 
ductive. 

Size  medium  or  above,  nearly  spherical  or| 
often  flattened;  skin  white,  russety,  eyes 
shallow.  Quality  medium.  Moderately 
productive. 

Size  medium,  oval;  skin  creamy- white, 
smooth,  eyes  shallow.  Quality  medium  to 
good.    Moderately  productive. 

Size  medium,  rather  short,  and  frequently! 
truncated  at  the  ends;  skin  creamy- white, i 
eyes  shallow.  Quality  medium  to  poor.j 
Productive. 

Size  medium  or  below,  oval,  often  flat-l 
tened;  skin  white,  flesh  often  shaded  with 
pink,  eyes  shallow.  Quality  medium.  Mod-| 
erately  productive.  ^ 

Size  medium  or  below,  nearly  spherical  ;| 
skin  light  red,  eyes  shallow.  Quality  medi- 
um.   Moderately  productive.  i 


Bea«on 

of 
ICatarlty. 


Medium. 

Medium  to 
late. 


Early  to 
medium. 


Early. 


Medium. 


Medium. 


Early. 


Early  to 
medium. 


Medium. 


Medium. 


Medium. 


Medium. 
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Naxx. 


Dbsoription  or  Tubers. 


Season 

of 
Maturity. 


Pride  of  the  West.  Size  medium,  oval ;  sliln  white,  eyes  shal- 
low.  Quality  medium  to  poor.   Productive.! Medium. 

Princess.  Size  medium,  oblong,  or  tapering  towards' 

the  seed  end;  skin  light  red,  eyes  sliallow.iEarly  to 
I  Quality  mediuna.    Moderately   productive.!    medium. 

Putman's  Seedling.'  Size  medium,  oval,  slightly  truncated  at' 
the  ends;  skin  white,  russety,  eyes  few, I 
shallow.  Quality  good.  Moderately  pro-: 
ductive.  Medium. 

Queen  of  Roses.  Size  medium,  oblong  or  tapering  towards 

the  seed  end;  skin  light  red,  eyes  shallow.  Early  to 
Quality  good.    Productive.  |    medium. 

Size  medium,    oval;  skin  light  red,  rus-; 


Rocky  Mountain 
Rose. 

Rose  of  Hebron. 
Rose's  Invincible. 
Rural  Blush. 


Seedling  of  Peer- 
less. 


Silver*  Chili. 


Stanton's  Seed- 
ling. 

Steuben's  Chief. 


Stoor's  Seedling. 


Quality  medium  to! Early  to 


medium. 


sety,  eyes   shallow, 
poor.    Productive. 

Size    medium,    oblong,    skin     yellowish! 
white,  shaded  with  light  red,  eyes  shallow. jEarly  to 
Quality  medium.   Moderately  productive.    |    medium. 

Size  medium,  oblong,  often  flattened;  skin 
light  red,  eyes  of  medium  depth.    Quality  i Medium  to 
medium.    Moderately  productive.  late. 

Size  medium,  oblong,  often  truncated  atj 
the  ends;  skin  light  red,  netted.    Quality  Early  to 
medium  to  good.    Moderately  productive,     medium. 

Size  medium,  oblong,  or  tapering  towardsj 
the  seed  end ;  skin  white  with  a  shade  of  i 
light  red,  eyes  shallow.  Quality  medium | 
to  good.    Moderately  productive.  Medium 

Size  medium,  oblong,  tapering  towards 
the  seed  end;  skin  nearly  white,  shaded 
with  light  red,  eyes  shallow.  Quality 
medium.    Productive. 

Size  medium,  oval;  skin  light  red,  eyes 
rather  deep,  surface  uneven.  Quality  medi- 
um.   Moderately  productive. 

Size  medium,  oblong,  often  flattened  and 
truncated  at  the  ends ;  skin  light  red,  eyes 
shallow.  Quality  medium  or  below.  Mod- 
erately productive. 

Size  medium,  often  flattened;  skin  light 
red,  eyes  of  medium  depth.  Quality  rather 
poor.    Moderately  productive. 


Medium. 


Medium. 


Medium. 

Medium  to 
late. 
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VARIETIES  OF  POTATOES  GROWN,  Ac— Continued. 


Beaton 

Navx. 

Description  op  Tubers. 

of 

I 

Maturity. 

Stray  Beanty. 

Size  medium,  nearly  spherical  or  some- 
times flattened;   skin  red,  eyes  of  medium 

depth.    Quality  medium.    Moderately  pro- 

Early to 

ductive. 

medium. 

Summit. 

Size  medium,  oblong,  frequently  tapering 
cowards  the  seed  end ;  skin  light  red,  rus- 

sety,  eyes  shallow,  surface  smooth.    Qual- 

Early to 

• 

ity  medium  to  good.    Productive. 

medium. 

Snnlit  Star. 

Size  medium,  oblong;  skin  light  red,  or 

sometimes  nearly  white,  eyes  of  medium 

Early  to 

depth.    Quality  medium.    Productive. 

medium. 

•Thorburn, 

Size  medium,    oblong;    skin   light   red, 

shaded  with  deeper  red,  eyes  shallow.  Qual- 

Early to 

ity  good.    Productive. 

medium. 

Timpe's  No.  6. 

Size   medium   or   above,   oblong;    skin 
nearly  white,  shaded  with  light  red,  eyes  of 
medium  depth.    Quality  medium  to  good. 

Productive. 

Medium. 

Tonbocks. 

Size  medium,  oblong;  skin  creamy-white, 

shaded  with  light  red,  eyes  shallow.    Qual- 

Early to 

ity  medium.    Productive. 

medium. 

Vanguard. 

Size  medium,  oval ;  skin  light  red,  eyes 
shallow,  surface  smooth.    Quality  medium. 

Moderately  productive. 

Early. 

Size  medium,  short,  often  flattened ;  skin 

pion. 

white  or  brownish,  coarsely  netted,  eyes  of 
medium  depth.    Quality  medium.    Produc- 

tive. 

Medium. 

Vick's  Extra 

Size  medium  or  below,  oval ;  skin  white. 

Early. 

shaded  and  splashed  with  pink  and  carmine, 
eyes  shallow.  Quality  medium.  Moderately 

productive. 

Early. 

♦Victory. 

Size  medium  to  large,  oblong,  generally 
tapering  towards  the  seed  end;  skin  light 
red,  e3'e8  noticeably  oblique,  rather  deep. 

Quality  medium  to  good.   Very  productive. 

Early. 

Webb's  Early. 

Size  medium,  oval,  often  flattened;  skin 
light  red,  coarsely  netted,  eyes  of  medium 

depth.    Quality  medium  to  good.    Moder- 

Early to 

ately  productive. 

medium. 
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VARIETIES  OF  POTATOES  GROWN,  Ac— Continued. 


Namx. 


Weld's  No.  22. 


White  Elephant. 


White  Flower. 


White  Rose. 

(Andrews.) 

White  Seedling. 


Winsiow's  Seed- 
ling. 


BXSCBIFTIOH  or  TUBSR8. 


Seaaon 

of 

Maturity. 


Size  mediam,  rather  short,  frequently- 
truncated  at  the  ends ;  skin  light  red,  eyes 
of  medium  depth.  Quality  medium  to  poor. 
Moderately  productive. 


Medluoi. 


Size  large,  oblong;  skin  white,  shaded' 
with  light  red,  eyes  rather  deep.    Quality  Medium  to 
medium  to  good.    Productive.  j    late. 

Size  medium,  rather  long,  often  flattened; 
skin  creamy- white,  slightly  netted  and  often' 
with  numerous  russet  dots,  eyes  shallow.  Medium  to 


I  Quality  medium.    Moderately  productive 

Size  medium,  oval,  flattened ;  skin  white, 
russety,  eyes  few,  shallow,  surface  smooth. 
Quality  medium.    Productive. 

Size  large,  oblong  or  variable  in  form; 
skin  creamy-white,  smooth,  eyes  shallow 
often  shaded  with  pink.  Quality  medium. 
Very  productive. 

Size  medium  to  large,  obfong ;  skin  light 
red,  coarsely  netted,  eyes  of  medium  depth 
Quality  medium  to  good.    Moderately  pro- 
ductive. 


late. 


Medium. 


Medium  to 
hite. 


Mediam. 
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List  of  the  Varieties  op  Potatoes  Grown  at  toe  Experiment  Sta- 
tion, WITH  THE  Yield  op  each,  calculated  to  Bushels 
AND  Hundredths  op  a  Bushel  per  Acre. 


Nave. 


YlBLD. 


Alexander's  Prolific 479.16 

American  Giant i233.77 

Angell's  No.  27 387.20 

Arctic 348.48 

Bskdger  State ;290.07 

Baker's  Imperial 326.70 

Banana 348.48 

Belle 304.92 

Ben.  Harrison 309.76 

Bill  Nye | 

Bliss'  Triumph ,261.52 

Bliss'  Diamond 1242.83 

Boley's  Northern  Spy. .  .'329.12 

Bonanza 1457.38 

Boston  Market '309.76 

Brook's  Seedling 343.12 

Brown  Beauty. 1145.20 

Browneirs  No.  31 '290.40 

Brownell's  No.  55 283.14 

Brownell's  Success !196  02 

Brownell's  Winner 1348.48 

Buffalo  Beauty ,. . . .  379.42 

Burbank's  Seedling 1387.20 

Burpee's  Extra  Early.. . .  1393.68 


Burpee's  Superior. 
Canada  Prince  Albert. . 

Cayuga 

Cambridge  Prolific 

Champion  of  America. . 

Champlain 

Chas.  Downing 

Cherry  Blow 

Chessman's  Seedling . . . 

Chicago  Market 

Chicago  Sun 

Churchill's  Seedling. . . . 

Clark's  No.  1 

Climax 

Colvln's  Superb 


bush. 


315.08 
416.24 
319.44 
471.90 
319.44 
435.60 
458.83 
435.60 
363.00 
319.44 
338.80 
275.88 
312.18 
333.96 
290.40 


Name. 


Yield. 


Connecticut '319. 

j  Country's  Pride |377.5 

Orandall's  Beauty 1195. 

I  Crane's  June  Eating i297, 

Cream  City ,168, 

Crown  Jewel 1366 

[Dakota  Red '435, 

,  Dreer's  Standard |l45, 

Dunmore '435, 

I  Early  Albino '290 

j  Early  Beauty  of  Hebron: '292, 
Early  Durham 387 


Early  Eight  Weeks.. 


193 


Early  Electric 188. 

Early  Essex i309. 

Early  French  Giant 338. 

Early  Gem !239. 

Early  Illinois l396. 

363. 

295. 

215. 

258. 

227, 


Early  King 

Early  Maine 

Early  Ohio 

Early  Perfection . . . 

Early  Rose 

Early  Puritan 

Early  Sunrise 

Early  Vermont 

Eai-ly  Washington  . 
Early  Waterford. . . 

Empire  State 

E no's  Seedling 

Eureka 

Eyeless 

Farina 

Frogner's  No,  50. . , 

Gen.  Logan 

Gold  Band 

Goucher , 

Gov.  Foraker 

Granger 


275. 
ai8. 
309. 


44 

52 

.02 

.66 

.35 

.62 

.60 

.20 

.60 

.07 

.82 

.20 

.60. 

.78 

.76 

.80 

.58 

.88 

.00 

.20 

.38 

12 

,48 

,70 

.88 

,31 

,76 


425. 
285. 
304. 
203. 
299. 
271. 
297. 
326. 
396. 
280. 
302. 


bush. 


92 
14 
90 


,04 
72 
,42 
,88 
,72 
,50 
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POTATOES  GROWN  AT  EXPERIMENT  STATION,  Ac— Continued. 


Namx. 

Yield. 

Namb. 

YlBLD. 

Green  Mountain 

Gregory's  No.  1 

399.40 
309.76 
275.88 
283.14 
275.30 
300.08 
217.97 
348.48 
467.06 
295.24 
.339.12 
271.06 
242.00 
260.36 
242.83 
326.70 

294.03 
258.95 
358.16 

bush. 

ik 

(( 

44 

(4 
44 
44 
44 
44 
14 
44 
44 
44 

44 
(4 
44 

44 
44 
4k 
44 
44 
44 
44 
44 
44 
fc4 
44 
44 
44 

:  Pride  of  America 

1  Pride  of  Palestine 

Pride  of  Wisconsin 

Pride  of  the  West 

1  Princess 

245.27 
228.84 
212.96 
333.96 
338.80 
364.25 
329.52 
343.62 
268.63 
248.99 
278.30 
290.07 
304.90 
312.40 
290.40 
297.30 
309.76 
426.19 
348.51 
313.78 

bush. 

44 

Hampden  Beauty 

Home  Comfort 

44 
44 

Howe's  Premium  . 

44 

Idaho 

Putman's  Seedling 

Queen  of  Roses 

Rocky  Mountain  Rose. . . 
Rose  of  Hebron 

44 

Improved  English 

Iowa  Beauty 

44 
44 

Jones'  Prize  Taker 

44 

Joi*dan  Russet 

!  Rose's  Invincible 

Rural  Blush 

Seedling  of  Peerless 

Silver  Chill 

i  Stanton's  Seedling 

Steuben's  Chief 

Stoors'  Seedling 

44 

Late  Beauty  of  Hebron. . 
Late  Rose 

44 

Late  Snow  Flake 

Lee's  Favorite 

44 
44 

Lombai*d 

44 

Louisa 

«4 

Magnum  Bonum  (Amer- 
ican)  

1  Stray  Beauty 

44 

1  Summit 

44 

Mammoth  Pearl 

SunlitStar 

44 

Mayflower . 

Thorburn 

44 

Mexican  Wild 

Timpe's  No.  6 

Minister 

425.92 
261.36 
331.54 
333.96 
329.12 
246.84 
343.64 
336.38 
193.60 
442.10 
290.07 
333.96 
268.62 

Tonhocks 

306.62 
284.96 
382.36 
314.60 
571.12 
370.46 
324.28 
348.48 
338.80 
460.16 
590.48 
297.64 

44 

Mitchell's  Seedling 

Moore's  Seedling 

Morning  Star 

1  Vanguard 

44 

1  Vermont  Champion 

jVick's  Extra  Early 

1  Victory 

44 
14 

Mrs.  Foraker 

14 

New  Champion 

Webb's  Early ^ 

4i 

Newton's  Seedling 

Nott's  Victor 

Weld's  No.  22 

4fc 

j  White  Elephant 

«i 

Ohio  Junior 

1  White  Flower 

4i 

Orange  County  White. . . 
Paris  Rose 

1  White  Rose  (Andrews) . . 
White  Seedling 

4C 
44 

Pearl  of  Savoy 

Potentate 

Winslow's  Seedling 

(i 
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The  Downy  Mfldew  op  the  Potato  or  the  Potato  Blight.* 

The  disease  of  the  potato,  caused  hy  the  parasitic  fungus  Phy- 
lophthora  in/estanSj  D.  B7.,  generally  known  as  the  potato  rot, 
probably  originated  in  South  America,  whence  it  was  brought  to 
this  country  about  the  year  1840.  Since  that  time  it  has  been  the 
cause  of  very  serious  losses  to  farmers,  and  in  years  favorable  to 
the  disease  it  has  swept  away  nearly  the  entire  crop.  No  variety 
has  yet  been  discovered  that  has  remained  free  from  the  disease 
under  all  circumstances,  although  in  some  localities  some  varieties 
are  more  resistant  than  others. 

The  first  indication  of  the  presence  of  the  disease  is  the  appear- 
ance of  pale,  yellowish  spots  upon  the  leaves.  Soon  the  fungus 
pushes  out  its  fruiting  threads,  which  appear  as  a  white,  downy 
coating  on  the  surface,  and  if  the  atmosphere  is  warm  and  damp, 
the  discoloration  of  the  leaves  proceeds  rapidly,  the  spots  becom- 
ing nearly  black,  indicating  the  total  destruction  of  the  tissues. 
The  stems  are  usually  attacked  a  little  later  than  the  leaves,  but 
in  a  similar  manner,  and  like  them  quickly  blacken  and  die.  The 
fungus  soon  reaches  the  tubers,  either  through  the  roots,  or  by  the 
spores  being  washed  into  the  soil,  and  attains  a  considerable 
growth  within  the  tissues  before  there  is  any  external  manifesta- 
tion of  its  presence.  After  a  time  depressed  spots  appear  and  the 
skin  covering  these,  dies  and  becomes  discolored.  The  flesh  be- 
neath these  spots  is  dark  colored  and  diseased  to  a  greater  or  less 
depth,  and  in  the  end  the  entire  tuber  usually  decays. 

Conditions  Favoring  the  Disease. 

These  are  (1)  humidity — the  years  of  great  outbreaks  have 
always  been  years  of  excessive  humidity ;  (2)  a  temperature  lang- 
ing  from  66®  tx)  76^  P. — a  few  degrees  above  74®  will  check  the 

*  Tb«  sDlMtaoec  of  ttaia  article  wu  taken  from  e  paper  by  Prof.  F.  L.  Seiiboer. 
18 
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development  entirely,  and  down  to  45 '^  the  fungus  will  continue  to 
grow;  (3)  moisture  in  the  soil — hence  a  clayey  soil  or  one  that 
will  retain  moisture  is  more  favorable  to  the  potato  rot.  The  con- 
ditions which  favor  the  rot  after  the  potatoes  are  harvested  are  the 
same  as  those  which  favored  it  before — moisture  and  moderately 
high  temperature. 

The  Bordeaux  Mixture  as  a  Preventive  op  the  Potato 
Blight;  Experiments  with,  at  this  Station. 

About  four  years  ago,  through  the  efiPorts  put  forth  by  the  sec- 
tion of  Vegetable  Pathology,  at  Washington,  the  use  of  prepara- 
tions of  the  Salts  of  Copper — chief  of  which  is  the  Bordeaux  Mix- 
ture— was  introduced  into  this  country  as  a  preventive  of  the  Downy 
mildew  and  Black  rot  of  the  grape.  So  marked  were  the  results 
obtained  by  the  use  of  the  fungicides  that  it  is  now  estimated  * 
that  nearly  five  thousand  grape  growers,  in  all  parts  of  the  coun- 
try, treated  their  vineyards  for  Mildew  and  the  Black  rot  during 
the  past  year,  and  that  the  amount  of  fruit  saved  in  this  way  will 
vary  from  50  to  90  per  cent,  of  the  crop.  From  a  knowledge  of 
the  fact  that  the  fungus  which  causes  the  Mildew  and  Black  rot 
of  the  grape,  is  very  similar  in  character  to  that  which  produces 
the  Potato  blight  and  rot^  it  was  suggested  that  the  remedies  found 
useful  in  preventing  the  ravages  of  the  one  might  prove  equally 
applicable  to  the  other. 

In  France,  experiments  were  made  with  the  Bordeaux  Mixture 
upon  potato  and  tomato  vines  in  1886,  but  previous  to  the  season 
of  1889  only  a  comparatively  small  number  of  such  experiments 
had  been  recorded  in  this  country. 

It  is  true  that  the  results  of  those  and  the  experiments  of  the 
past  season  have  been  somewhat  variable  in  character,  but  it  must 


*  Report  of  the  Secretary  of  Agriculture,  1890. 


Digitized  by  LjOOQ IC 


HORTICULTURAL  DIVISION.  139 

be  remembered  that  this  line  of  work  is  entirely  new ;  there  is  no 
beaten  path  of  precedent  to  follow,  consequently  it  is  to  be  expec- 
ted that  failure  will  sometimes  be  the  result  of  our  efforts. 

Details  op  the  Experiment. 

A  section  of  the  potato  field  (see  illustration,  Pig.  1)  where  the 
trial  of  varieties  and  methods  of  planting  experiments  were  being 
conducted  was  set  apart  for  this  work ;  growing  in  this  section 
there  were  60  rows  of  potatoes,  each  60  ft.  long,  or  two  rows  each 
of  30  varieties — including  tliose  of  early,  medium  and  late  seasons 
of  maturity.  The  section  was  planted  May  10th,  and  the  growth 
during  the  season  was  unusually  even.  July  11th  indications  of 
the  presence  of  the  blight  were  discovered  upon  a  few  hills,  and 
the  following  day,  July  12th,  the  first  application  of  the  Bordeaux 
Mixture  was  made.  The  section  having  been  divided  into  four 
equal  plots  of  16  rows  each,  the  vines  were  sprayed  with  the  mix- 
ture as  follows : 

In  plots  Nos.  1,  8  and  4,  July  12th,  23d  and  Aug.  2d.  In  plot 
No.  1,  Aug.  16th  and  80th,  or  plots  Nos.  3  and  4 — which  were 
duplicates  of  plots  Nos.  1  and  2,  and  to  be  used  as  check  plots  in 
the  experiment — each  received  three  applications  of  the  mixture. 
Plot  No.  1  received  five  applications  of  the  mixture  and  plot  No.  2 
remained  untreated  during  the  entire  season.  The  accompanying 
tables  contain  the  results  of  the  experiment,  by  plots,  as  follows : 

In  the  first  three  double  columns,  the  yields  of  merchantable 
and  small  potatoes  and  the  total  product,  respectively,  of  each 
variety  by  weight  and  number.  In  the  fourth  column,  the  average 
weight  of  the  individual  tubers  of  each  variety,  and  in  the  fifth 
column  the  per  cent,  of  each  variety,  by  number,  affected  by  the 
potato  rot.  The  rows  were  each  60  ft.  long  and  3  ft.  apart,  and 
the  hills  18  inches  apart  in  the  rows.  The  yield  is  given  in  pounds 
and  tenths  of  a  pound,  and  the  average  weight  of  the  individual 
tubers  in  ounces  and  tenths  of  an  ounce. 
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PLOT  NO.   1. 
The  vines  receiving  Jive  applications  of  the  Bordeaux  Mixture  during  the 


Merchantable. 

Bm 

all. 

Total. 

ll 

%3  0 

Vabiety. 

.' 

1 

•a 

1 

1 

1 

1 

It 

"5- 

II 

lbs. 

lbs. 

lbs. 

oz. 

pr.  ct. 

American  Giant 

70.5 

204 

11.5 

83 

82.0 

287 

4.6 

3.5 

Am.  Magnum  Bonum. . 

79.3 

138 

9.3 

87 

88.6 

225 

6.3 

4.1 

Buffalo  Beautv 

100.0 

150 

9.5 

75 

109.5 

225 

7.7 

1  3 

Bonanza 

77.0 
70.0 

105 
182 

15.0 
10.0 

163 
112 

92.0 
80.0 

268 
294 

5.5 
4.3 

23.4 

Burpee's  Superior 

4.1 

Brownell's  No.  31 

41.5 

195 

29.0 

246 

70.5 

441 

2.5 

0.0 

Brownell's  No.  55 

71.0 

277 

28.0 

245 

99.0 

522 

3.0 

1.9 

Baker's  Imperial 

49:0 

128 

33.0 

107 

82.0 

235 

5.6 

0.0 

Chamnlain.            » . .   . . 

70.0 

239 

18.0 

190 

88.0 

429 

3.3 

0  0 

Colvin's  Superb 

58.0 

256 

16.5 

140 

74.5 

396 

3.0 

0.0 

Grown  Jewel 

67.0 
50.0 

246 
180 

18.0 
13.0 

210 

210 

85.0 
63.0 

456 
390 

2.9 
2.5 

2.2 

Grane's  June  Eating  . . . 

0.0 

Gavuira 

83.0 
50.0 
81.0 

200 
203 
262 

8.0 

8.5 

11.0 

35 
133 
149 

91.0 
58.5 
92.0 

295 
336 
411 

4.9 
2.8 
3.6 

1.1 

Cherrv  Blow.         

1.5 

Ghas.  Downing 

0.0 

Sum 

1017.3 

3025 

238.3 

2185 

1256.0 

5210 

62.5 

43.1 

Average 

67.8 

201.7 

15.9 

145.6 

83.7 

347.3 

4.2 

2.9 
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PLOT  NO.  2. 
The  Tines  remaiDing  untreated  during  the  entire  season. 


Bmall. 

Weight.      ! 

tal. 

•  i 
1 

II 

ll 

1 

Vab«tt. 

1 

1 

1 

i 

i 

lbs. 

lbs. 

Ibff. 

oz. 

pr.  ct. 

Alexander's  Prolific 

76.0 

180 

14.5 

190 

90.5 

370 

3.9 

18.0 

Bliss"  Triumph 

44.3 
69.0 

190 
220 

25.0 
4.0 

250 
56 

69.3 
73.0 

446 
276 

2.5 
4.2 

0.0 

Brook's  Seedling 

0.0 

Belle 

56.0 

180 

2.5 

18 

58.5 

198 

4.7 

1.5 

Bsnsna 

47.0 

153 

8.0 

79 

55.0 

232 

3.8 

4.3 

Brovneirs  Success 

32.0 

135 

27.0 

240 

59.0 

375 

2.5 

0.8 

Borongli's  Garfield  .... 

64.0 

193 

16.0 

172 

70.0 

365 

3.0 

1.1 

Cnndairs  Beauty 

26.6 

180 

20.0 

250 

46.5 

430 

1.^ 

2.3 

Clark's  No.  1 

51.0 
67.0 
43.0 
40.0 

206 
194 
160 
147 

19.0 
13.0 
19.0 
16.0 

173 
163 
246 
250 

70.0 
70.0 
62.0 
56.0 

379 
357 
406 
397 

2.9 
3.1 

2.3 

0.0 

Climax 

7.8 

Connecticut 

6.5 

ChufXihiU's  Seedling.... 

0.8 

Cliessman^s  Seedling. . . 

69.0 

220 

4.0 

56 

73.0 

276 

4.2 

0.0 

(Tiicsgo  Market 

'    42.0 

195 

15.0 

163 

57.0 

358 

2.5 

0.0 

Centennial 

50.0 

146 

19.0 
222.0 

146 

69.0 

290 

3.8 

2.0 

Sum 

j  756.8 

2698 

2467 

978.8 

5165 

47.1 

45.1 

Average 

60.4 

179.9 

14.8 

163.8 

65.2 

343.7 

3.1 

3.0 
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FLOT  NO.  3. 
The  vines  receiving  three  applications  of  the  Bordeaux  Mixture. 


. 

^ 

Merohantable. 

Small. 

Total. 

Co 

It 

>  C 

11 

VABIBTr. 

i 

1 
S 

1 

1 

9 

i 

1 

i 

a 

a 
55 

lbs. 

lbs. 

lbs. 

oz. 

pr.  ct. 

American  Giant 

39.5 

111 

8.3 

105 

47.8 

216 

3.6 

15.3 

Am.  Magnum  Bonum.^ 

54.0 

174 

6.0 

33 

60. G 

.       207 

4.6 

3.5 

Buffalo  Beauty 

66.0 

186 

12.5 

153 

78.5 

339 

3.7 

7.0 

Bonanza 

78.0 

195 

16.5 

162 

94.5 

357 

4.2 

20.0 

Burpee's  Superior 

54.0 

228 

10.5 

111 

64.5 

339!    3.0 

6.5 

Brownell's  No.  31 

39.0 

204 

21.0 

210 

60.0 

414 

2.3 

0.0 

Brownell's  No.  55 

42.0 

201 

16.5 

231 

58.5 

432 

2.1 

0.2 

Baker's  Imperial 

60.0 

186 

7.5 

85 

67.5 

1 

1       ^^^ 

3.9 

1.8 

Champlain 

81.0 
55.5 

345 
241 

9.0 
4.5 

129 
160 

90.0 
60.0 

474 
401 

3.0 
2.4 

1.2 

Colvin's  Superb 

1.4 

Crown  Jewel 

51.0 

210 

24.7 

228 

75.7 

438 

2.7 

1.8 

Crane's  June  Eating.  . . 

51.0 

198 

10.5 

157 

61.5 

355 

2.8 

0.0 

Cayuga 

58.5 

201 

7.5 

27 

66.0 

228 

4.6 

0.4 

Cherry  Blow 

46.0 

261 

9.0 

108 

55.0 

369 

2.4 

2.7 

1 
Chas.  Downing 

78.0 

235 

16.5 

325 

94.5 

560 

2.7 

1.3 

Sum 

1 

853.5 

3176 

180.5 

2224 

1034.0 

5400 

47.9 

63.1 

1 
Average 

66.9 

211.7 

12.0 

148.2 

68.9 

360.0 

3.2 

4.2 
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PLOT  NO.   4. 
The  Tines  receiving  three  applications  of  the  Bordeaux  Mixture. 


1 

liereha 

nuble. 

Bmall. 

To 

tal. 

if 

S  ST 

if 

1 

9 

1 

M 
i 

JZ5 

1 

lbs. 

lbs. 

lbs. 

oz. 

pr.  ct. 

AlexaDcter*s  Prolific 

90.0 

264 

9.0 

117 

99.0 

381 

4.1 

I      7.1 

BHsV  Triumph 

56.0 

150 

15.5 

144 

71.5 

294 

3.9 

0.0 

Brook's  Seedling 

60.0 

141 

9.5 

105 

69.5 

240 

4.5 

2.8 

Belle 

60.0 

114 

3.0 

45 

63.0 

159 

6.3 

0.2 

Banana 

60.0 

192 

12.0 

150 

72.0 

342 

3,3 

0.1 

BrownelPs  Success  .... 

40.0 

150 

20.5 

132 

60.5 

282 

3.4 

0.0 

Boroagh'8  GarAeld 

60.0 

168 

12.0 

159 

72  0 

327 

3.5 

0.0 

C-randalVs  Beauty 

21.0 

120 

1^.5 

276 

40.5 

m\ 

1.6 

0.0 

Uark-sNo.  1 

57.0 

201 

7.5 

91 

64.5 

292 

3.5 

0.0 

nimax 

54.0 

207 

15.0 

62 

69.0 

269 

4.1 

4.0 

Connecticut 

54.0 

222 

12.0 

141 

66.0 

363 

2.9 

3.3 

Charchill's  Seedling. . . . 

48.0 

222 

9.0 

129 

57.0 

351 

2.6 

0.0 

fliessman's  Seedling. . . 

69.0 

204 

6.0 

1        '' 

75.0 

279 

4.3 

0.0 

<:hicago  Market 

54.0 

168 

12.0 

123 

66.0 

391 

2.7 

0.0 

Centennial 

48.0 

189 

• 

16.0 

150 

64.0 

339 

3.0 

0  5 

Sum 

831.0 

2712 

178.5 

1 

1899 

1009.5 

4711 

53.7 

18.0 

Average 

55.4 

180.8 

11.9 

126.6 

67.3 

314.1 

3.6 

1.2 
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A  sumraary  of  the  preceding  four  tables,  arranged  for  the  com- 
parison of  the  averages  of  the  results  obtained  in  the  experiment, 
is  as  follows : 


Merclian  table. 

Bmtll. 

To 

1 

tal. 
B 

If 

li 

t>LOT. 

1 

1 

•a 

1 
8 

No.  1 

lbs. 
67.8 
50.4 
56.9 
55.4 

201.7 
179.9 
211.7 

180.8 

lbs. 
15.9 
14.8 
12.0 
11.9 

145.6 
163.8 
148.2 

lbs. 
83.7 
65.2 
68.9 

347.3 
343.7 
360.0 
314.1 

oz. 

4.2 

3.1 

3,2 

3.6 

pr.  et. 
2.9 

No.  2 

3.0 

No.  3 

4.^ 

No.  4 

126.6   67.3 

1.2 

The  figures  obtained  from  plot  No.  2,  show  the  results  where  no 
Bordeaux  Mixture  was  used.  By  comparing  the  figures  from  plot 
No.  2  with  those  from  plot  No.  4,  we  have  the  benefits  arising  from 
the  three  applications  of  the  mixture,  and  by  comparing  the  figures 
from  plot  No.  2  with  those  from  plot  No.  1,  and  adding  or  sub- 
tracting, as  the  case  may  require,  the  difference  between  the  results 
in  plots  Nos.  3  and  4,  as  a  correction  for  any  variation  in  the  re- 
sults that  might  be  due  to  the  constitutional  differences  of  the 
varieties,  the  actual  benefits  arising  from  the  Jive  applications  of 
the  mixture  are  obtained. 

Conclusions  Drawn  from  the  Comparison  of  the  Results  in 
Plots  Nos,  2  and  4. 

First.  The  yield  of  merchantable  potatoes  was  increased  9.9 
per  cent,  by  spraying  the  vines  three  times  with  the  Bordeaux 
Mixture. 


Digitized  by  LjOOQ IC 


HORTICULTURAL   DIVISION.  146 

Second.  The  larger  yield  was  due  to  an  increase  in  the  size  of 
the  tubers  and  not  to  an  increase  in  number. 

Third.  The  per  cent,  (by  number)  affected  by  the  rot,  was  one 
and  one-half  times,  or  150  per  cent,  greater  in  plot  No.  2,  where 
no  mixture  was  used,  than  in  plot  No.  4  where  three  applications 
were  made. 

Conclusions  Drawn  prom  a  Comparison  op  the  Results  in 
Plots  Nos.  1  and  2. 

Fourth.  The  yield  of  merchantable  tubers  was  increased  34.5 
per  cent,  by  spraying  the  vines  five  times  with  the  Bordeaux  Mix- 
ture. 

Fi/lL  The  application  of  the  mixture  did  not  increase  the  total 
number  of  tubers  formed. 

Sixth.  The  average  weight  of  the  individual  tubers  was  85.5  per 
cent,  more  in  plot  No.  1  than  in  plot  No.  2,  or,  if  we  add  to  this 
the  12.5  per  cent,  difference  shown  in  the  average  weights  of  the 
individual  tubers  in  plots  Nos.  3  and  4,  we  have  48.0  per  cent,  as 
the  actual  increase  in  the  weight  of  the  individual  potatoes  arising 
from  the  five  applications  of  the  Bordeaux  Mixture. 

Seventh.  The  per  cent,  of  the  potatoes  affected  by  the  rot  in 
plots  Nos.  1  and  2  varies  but  slightly ;  that  is,  it  is  but  three  and 
three-tenths  of  one  per  cent,  less  in  plot  No.  1  than  in  plot  No.  2 ; 
but,  again,  if  we  add  to  this  the  correction  for  the  constitutional 
differences  of  the  varieties  compared,  shown  in  the  difference  of 
results  in  plots  Nos.  3  and  4,  we  have  as  the  actual  benefit  arising 
from  the  five  applications  of  the  Bordeaux  Mixture  an  increase  of 
253.3  per  cent,  in  the  number  of  potatoes  affected  by  the  rot  in 
plot  No.  2  over  plot  No.  1. 

The  Formula  used  in  Preparing  the  Bordeaux  Mixture. 

(1)  Sulphate  of  Copper,  6  lbs.,  dissolved  in  4  gallons  of  hot  water, 

(2)  Lime,  4  lbs.,  dissolved  in  4  gallons  of  cold  water. 

19 
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When  cold,  solution  (2)  was  slowly  and  thoroughly  mixed  with 
solution  (1),  and  when  desired  for  use,  it  was  diluted  to  22  gallons 
with  cold  water,  and  strained. 

For  convenience,  a  large  cask  holding  a  quantity  equal  to  eight 
times  the  above  formula  (before  being  diluted),  was  prepared  at  a 
time,  at  an  expense  of  $3.36  for  sulphate  of  copper  and  24  cents 
for  lime — or  $3.60  for  both — making  the  cost  of  the  mixture,  not 
including  labor,  when  diluted  and  ready  for  use,  a  little  less  than 
2^  cents  per  gallon. 

The  quantity  required  for  a  thorough  application  depends  upon 
the  abundance  of  the  vines  and  the  adaptation  of  the  apparatus 
employed  in  the  operation.  The  object  to  be  attained  is  to  dis- 
tribute minute  particles  of  the  mixture  over  the  entire  green  sur- 
face of  the  vines,  for  it  is  known  that  a  very  small  quantity  of  the 
sulphate  of  copper  will  prevent  the  spores  of  the  fungus  from  ger- 
minating, and,  consequently,  from  infecting  healthy  plants.  This 
may  be  accomplished  by  various  simple  means,  but  probably  with 
greater  economy  and  more  effectually  with  some  of  the  apparatus 
manufactured  especially  for  the  application  of  fungicides  or  in- 
secticides. 

A  knapsack  form  of  pump  (see  illustration),  known  as  the 
"Eureka"  Sprayer,  and  manufactured  by  Adams  Wcaber  &  Sons, 
of  Vineland,  N.  J.,  was  mainly  used  in  our  experiment.  The 
pump  proper  is  within  the  tank  and  connected  with  an  air  chamber. 
It  is  worked  by  a  lever  held  in  the  right  hand,  while  the  left  hand 
is  free  to  direct  the  spray,  which  is  very  tine  and  the  pressure  con- 
stant. The  tank  holds  five  gallons  of  the  mixture,  and  when  filled 
and  ready  for  use,  weighs  about  ^5  pounds.  With  it  a  man  can 
easily  and  quickly  reach  all  of  the  green  parts  of  the  plants,  cov- 
ering them  with  a  thin  film  of  copper. 

Paris  Green  was  added  to  the  mixture  used  in  the  first  two  ap- 
plications; at  the  rate  of  1  lb.  to  150  gallons  of  the  mixture,  and 
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proved  eflPectual  in  the  destruction  of  the  larvae  of  the  potato  beetle, 
then  upon  the  vines. 


Plate  III.    Applying  the  Bordeaux  Mixture  with  a  ''Eurelca"  Sprayer. 
From  a  Photograph. 

In  plot  No.  1  there  was  used  upon  the  15  rows  of  potatoes,  each 
50  ft.  long,  in  the  five  applications  made  during  the  summer,  about 
15  gallons,  or  at  the  rate  of  about  300  gallons  per  acre,  of  the  mix- 
ture, for  which  the  material  cost  38  cents.  By  its  use  the  yield  of 
merchantable  potatoes  was  increased  236.5  *  lbs.,  or  nearly  four 
bushels,  with  a  much  smaller  per  cent,  of  the  tubers  aflFected  by 
the  rot. 

It  will,  however,  be  noticed  by  a  close  examination  of  the  tables 
given,  that  the  results  as  related  to  individual  varieties,  have  been 
more  or  less  variable ;  this  is,  undoubtedly,  due  to  the  local  condi- 
tions, in  connection  with  the  peculiarities  of  the  various  kinds;  that 
is,  the  early  varieties  that  had  nearly  matured  their  growth  before 
the  blight  appeared  were  not  benefited  by  the  application  of  the  mix- 


•  Correction  deducted. 
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ture  in  8o  marked  a  degree  as  the  later  varieties,  etc.  Yet  the 
plan  was  to  include  enough  kinds  in  the  experiment  so  that  by  con- 
sidering the  averages  of  a  large  number  of  results  only,  such  dif- 
ferences would  be  mainly  eliminated,  and  without  overlooking  the 
fact,  that  conflicting  results  were  obtained  in  some  individual  cases, 
we  feel  justified,  so  far  as  is  consistent  with  but  a  single  year's 
experience  and  a  review  of  the  results  of  the  limited  number  of 
experiments  that  have  yet  been  recorded,  in  recommending  the 
Bordeaux  Mixture  for  general  trial  as  a  preventive  of  the  potuto 
blight  and  rot. 


Plate  IV.    From  a  Photograph  of  a  section  of  the  plot  in  the  Potato  Field 
where  the  Bordeaux  Mixture  Expeiiment  was  conducted. 

Plate  IV.  is  from  a  photograph  taken  on  the  field  where  the  ex- 
periment was  being  conducted,  Aug.  20th.  The  two  rows  in  the 
centre  of  the  figure  were  not  treated  with  the  mixture,  consequently 
the  leaves  all  blighted  and  withered  up  soon  after  Aug.  1st,  leaving 
only  the  bare,  dead  stems  when  the  photograph  was  taken ;  while 
the  leaves  and  vines  in  the  rows  on  either  side,  which  had  been 
sprayed  with  the  Bordeaux  Mixture,  were  fresh  and  green. 
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No.  1.  XO.  2. 

Plate  V.    From  a  Photograph  of  two  hills  of  the  Burpee's  Superior  Potato, 
illustrating  the  effect  of  the  application  of  the  Bordeaux  Mixture. 

Plate  V.  is  from  a  photograph  of  two  isolated  hills  of  the  Bur- 
pee's Superior  Potato,  taken  Sept.  1st.  The  hills  had  grown  side  by 
side  and  had  been  subject  to  the  same  conditions,  except  that  the 
vines  of  No.  2  were  sprayed  with  the  Bordeaux  Mixture,  at  inter- 
vals of  about  two  weeks  from  July  12th  to  Sept.  1st,  inclusive,  and 
as  a  result  the  leaves  remained  green  and  the  tubers  continued  to 
grow  until  the  date  of  the  photographing.  The  vines  of  No.  1 
were  not  treated  with  the  mixture,  and  were  attacked  by  the  blight 
July  20th,  which  destroyed  the  vitality  of  the  leaves  almost  entirely 
by  Aug.  1st,  and  those  remaining,  with  the  vines,  were  completely 
blackened  by  the  middle  of  August.    The  potatoes  of  No.  2,  be- 
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sides  being  much  larger  than  those  of  No.  1,  were  absolutely  free 
from  the  indications  of  decayed  spots,  while  among  the  potatoes  of 
No.  1,  there  was  one  that  was  badly  decayed  and  two  others  that 
had  commenced  to  decay. 

EXPERIMENT   WITH  PARSNIPS. 

Ridge  Compared  with  Plat  Cultivation. 

The  plot  where  the  experiment  was  conducted  was  prepared  for 
planting  as  evenly  as  possible,  with  the  exception  that  on  one-half 
of  the  piece  ridges  were  raised  about  eight  inches  above  the  sur- 
face by  turning  two  furrows  together,  the  soil  on  the  sides  and  tops 
being  smoothed  off  and  packed  together  with  a  spade.  The  extra 
labor  required  in  preparing  the  ridges  was  fully  repaid  in  the  care 
of  the  Crop  during  the  summer,  but  with  the  exception  of  a  slight 
reduction  in  the  per  cent,  of  branched  specimens,  no  advantage 
resulted  in  our  trial  of  the  ridge  system  over  the  more  common 
method  of  flat  cultivation.  The  locality  and  climatic  conditions 
would,  however,  probably  influence  the  results  materially.  The 
following  tables  contain  the  records  of  six  rows,  30  ft.  long  by  2 
ft.  apart.  The  first  three,  with  flat  cultivation,  gave  the  larger 
yield  and  higher  average  weight  of  the  individual  parsnips. 
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Row  No.  1,  (Hollow 
Crown) 

Row  No.  2,  (Student). 

Row  No.  3,  (Hollow 
Crown) 

Sura 

Average 


MeretaaDUble. 

Small. 

Total. 

1 

i 

8 
& 

£ 

1 

4 

1 

a 

9 

20.7 
17.0 

21.7 

56 
41 

66 

10.5 
14.3 

6.0 

30 
55 

28 

31.2 
31.3 

27.7 

86 
96 

94 

59.4 

163 

30.8 

113 

90.2 

276 

19.8 

54.3 

10.3 

37.7 

30.1 

92 

oz. 

5.8 
5.2 

4.7 


.A 


pr.  ct. 

18.5 
33.5 

23.7 


15.7       75.7 


5.2       25.2 


RIDGE  CULTIVATION 

• 

Merebantable. 

8maU. 

Toul. 

< 

1 
( 

^ 

1 

1 

1 

1 

j 

& 

1 

1 

Row  No.  4,  (Hollow 
Crown) 

15.7 
15.0 

11.8 

45 

48 

39 

7.5 
15.3 

11.3 

45 

47 

78 

23.2 
30.3 

23.1 

90 
95 

117 

oz. 

4.1 
5.1 

3.2 

pr.  ct. 
23.5 

Row  No.  5,  (Student). 

Row  No.  6,  (Hollow 
Crown)  

22.1 
16.0 

Sum 

42.5 

132 

34.1 

170 

76.6 

302 

12.4 

61.6 

Aver^;e 

14.2 

44 

11.3 

56.6 

25.5 

101 

4.1 

20.5 
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EXPERIMENT  WITH  FERTILIZERS.    NO-  1. 

May  31st,  a  plot  having  received  during  the  winter  an  applica- 
tion of  stable  manure,  at  the  rate  of  five  cords  per  acre,  was  planted 
with  twelve  varieties  of  bush  beans,  two  rows  of  a  kind,  forty  feet 
long  and  two  feet  apart.  The  hills  in  the  rows  were  four  feet 
apart.  About  a  month  later,  when  the  beans  had  come  up  nicely, 
the  fertilizers  enumerated  in  the  accompanying  table  were  care- 
fully applied,  at  the  rate  of  one  thousand  pounds  per  acre,  around 
the  hills,  in  rows  crossing  the  rows  of  varieties  at  right  angles. 
The  fertilizers  were  then  thoroughly  mixed  with  the  soil  with  a 
hoe.  A  check-row  was  left  untreated  between  each  two  kinds  of 
fertilizers.  The  average  yield  of  these  rows  is  given  in  the  fifth 
column  of  the  table.  An  inspection  of  the  table  shows  the  follow- 
ing results,  viz : 

1st.  The  application  of  Dissolved  Bone  Black,  which  was  the 
least  expensive  of  any  of  the  fertilizers,  increased  the  average 
yield  of  the  twelve  varieties  58.7  per  cent. 

2d.  That  the  application  of  Sulphate  of  Potash  increased  the 
yield  38.1  per  cent.,  and  the  application  of  Muriate  of  Potash  only 
increased  the  yield  20.4  per  cent. 

8d.  That  the  application  of  nitrogenous  fertilizers,  e.  g.,  Nitrate 
of  Soda  and  Sulphate  of  Ammoniaf  was  not  profitable. 
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TRIAL  OP  LAWN  GRASSES. 

Rhode  Island  Bent  (^Agrostis  canina)  and  Ebntugkt  Blue- 
Grass  (^Poa  praiensis),  both  alone,  and  with 
White  Clover. 

In  preparing  the  land  about  the  farm-house  for  a  lawn,  an  area 
of  about  17,000  square  feet,  or  something  less  than  a  half  acre, 
was  divided  into  four  sections;  and  when  the  preparation  was 
complete,  which  consisted  of  plowing  the  land,  and  then  cross- 
plowing  it  to  a  depth  of  eight  or  nine  inches,  leveling  it  with  a 
Thomas'  smoothing  harrow,  rolling  with  a  hand  roller,  raking  it, 
etc.,  the  grass  seeds  were  sown  April  19th,  at  the  rate  of  four 
bushels  per  acre,  in  the  sections  as  follows : 

In  Section  I.,  Rhode  Island  Bent;  in  Section  II.,  Kentucky 
Blue-Grass;  in  Section  III.,  Rhode  Island  Bent  with  white  clover, 
at  the  rate  of  one-half  bushel  per  acre,  and  in  Section  IV.,  Ken- 
tucky Blue-Grass  with  white  clover  as  in  Section  III. 

The  clover  seed  germinated  a  few  days  earlier  than  the  grasses 
'  and  for  the  first  three  or  four  weeks  added  density  to  the  forming 
sward ;  but  later  the  growth  was  not  so  even  where  the  clover  seed 
was  sown  as  in  the  other  sections.  The  lawn  mower  which  was 
used  upon  the  lawn  after  June  10th  could  not  be  made  to  cut  the 
clover  as  smoothly  as  the  grasses. 

The  sward  formed  by  the  Rhode  Island  Bent  in  Section  I.,  where 
sown  alone,  was  from  the  first  more  even,  finer  and  thicker  than 
that  formed  in  Section  II.  by  the  Kentucky  Blue-Grass.  To  hasten 
and  strengthen  the  growth  of  the  young  grass  during  the  summer. 
Nitrate  of  Soda  was  sown,  very  lightly^  at  the  rate  of  75  lbs.  per 
acre,  over  the  lawn  upon  the  following  dates,  viz:  June  10th, 
26th,  and  July  12th.  These  applications,  although  light,  to  avoid 
any  risk  of  burning  the  tender  blades  of  grass,  in  no  case  failed  to 
produce  an  immediate  fresh  and  deep  green  growth. 


Digitized  by  LjOOQ IC 


HOBTICtTLTURAL  DIVISION.  167 


THE   TRIAL   OP   NEW   VARIETIES   OF   FRUITS 
AND  VEGETABLES. 

Tliis  we  consider  one  of  the  most  important  lines  of  the  work  of 
the  division,  and  one  for  which  the  demand  is  rapidly  increasing. 
The  susceptibility  of  our  cultivated  plants  to  indefinite  improve- 
ment, leads  to  the  constant  introduction  of  new  varieties,  some  of 
which  are  superior  to  those  already  grown  but  many  of  them  in- 
ferior, or,  indeed,  nearly  worthless  as  compared  with  the  standard 
varieties  of  the  time;  So  often  has  it  happened  that  a  highly 
recommended  new  variety  has,  upon  trial,  disappointed  the  pur- 
chasers, and  thereby  the  nursery  or  seedsman  who  sent  it  out,  that 
there  is  now  a  mutual  desire  on  the  part  of  the  would  be  pur- 
chasers and  dealers  to  adopt  some  measure  by  which  their  common 
interests  will  be  protected ;  that  is,  the  purchaser  from  paying  a 
large  price  for  something  that  is  emphatically  not  adapted  to  his 
use,  and  the  introducer  from  the  expense  of  widely  advertising  an 
article  which  at  the  best  will  only  prove  of  local  value.  That  the 
originators  of  these  new  varieties  readily  avail  themselves  of  the 
opportunity  of  having  their  novelties  tried,  is  shown  by  the  fact 
that  during  the  past  two  years  more  than  three  hundred  new  varie- 
ties of  fruits  and  vegetables  have  been  sent  to  this  station  for  trial, 
many  of  which  have  not  yet  been  offered  for  sale.  As  proposed  in 
a  previous  report,  these  new  varieties  are  grown  side  by  side  with 
the  standard  kinds  of  their  class,  receiving  good,  but  in  no  case 
special,  cultivation,  and  their  behavior  carefully  noted.  From  these 
notes  reports  are  made  to  the  introducers  and  in  the  bulletins, 
from  time  to  time,  as  characteristic  developments  occur.  The 
following  notes  are  given  as  some  of  the  results  of  last  year's 
trials. 
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Notes  on  New  Varieties  op  Strawberries. 

Clinton. — ^This  variety  was  receiv^ed  in  the  spring  of  1889  from 
R.  Ball, of  Lyons,  Iowa.  The  plants  are  strong  and  vigorous;  the 
fruit  rather  long,  of  good -size  and  color,  but  not  high  flavored ; 
quite  productive ;  season  medium. 

Ilaska, — Plants  of  very  vigorous  growth ;  fruit  often  imperfect, 
and  borne  sparingly. 

King's  Seedling  No.  Z. — Received  from  Edwin  King,  of  Woos- 
ter,  Ohio.  Habit  of  growth  low  but  vigorous ;  fruit  dark  red,  of 
mild  acid  flavor;  season  medium  to  late ;  only  moderately  prolific. 

Lady  Rusk, — Received  from  the  Nouvoo  Fruit  Growers  Asso- 
ciation, of  Nouvoo,  111.,  in  the  spring  of  1889.  Foliage  dark  green, 
not  heavy;  flowers  pistilate;  fruit  of  medium  size,  bright  color, 
firm,  and  of  good  quality.  It  is  a  strong  grower,  forming  plants 
profusely,  and  a  very  prolific  bearer. 

Rogers. — This  variety  was  received  in  the  fall  of  1889,  and  has 
not  borne  a  full  crop  of  fruit.  The  plants  are  vigorous  and  the 
fruit  of  good  quality. 

Seedling  No.  3. — Received  from  Zanesville,  Ohio.  Plants  of 
very  strong  growth  ;  fruit  large,  but  deficient  in  color  and  flavor; 
moderately  productive;  season  late. 

Stayman's  No.  1. — Received  from  Stayman  &  Black,  of  Leaven- 
worth, Kansas.  Plants  moderately  vigorous ;  fruit  slightly  irreg* 
ular  in  form;  quality  good;  fairly  productive;  season  medium. 

Slayman's  No.  B. — Received  from  Stayman  &  Black,  of  Leaven- 
worth, Kansas.  Foliage  firm,  not  heavy;  fruit  of  good  size  and 
quality ;  productive ;  season  early.    It  is  a  promising  new  variety. 
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New  Vabibties  op  Potatoes. 

(For  description  see  descriptive  list.) 

Ben.  Harrison. —  ) 

V  Received  from  L.  H.  Read,  of  Cabot,  Vt. 
Paris  Rose. —        j 

Eyeless.—  )  Received  from  the  Iowa  Seed   Co.,  of  Des 

Iowa  Beauty.—  )      Moines,  Iowa. 

Louisa. — Received  from  W.  J.  Shrop,  of  Rittman,  Ohio. 

Frogner^s  No.  60. — Received  from  S.  Progner,  of  Hermon,  Minn. 

BrownelVs  Winner.—      \  Received  from  W.  Atlee  Burpee,  of 
Burpee's  Extra  Early.—  )      Philadelphia,  Penn. 

Timpe's  No.  6. — Received  from  the  Horticultural  Department 
of  the  Michigan  Agricultural  College. 

Seedling  of  Peerless.  —  Received  from  E.  L.  Coy,  of  West 
Hebron,  N.  Y. 

Miscellaneous  Notes. 

Three  varieties  of  white  bush  beans  have  been  received  from  J. 
Hatt,  of  Argentine,  Mich.,  numbered,  respectively,  1,  2  and  3. 
There  is  a  marked  resemblance  between  the  varieties,  suggestive 
of  a  common  origin.  The  vines  are  of  strong,  rank  growth,  and 
the  foliage  quite  resistant  to  the  blight.  These  varieties  were 
more  prolific  than  any  other  varieties  of  bush  beans  grown  at  the 
Station  during  the  past  season.  (For  yields  see  Fertilizer  Ex- 
periment.) 

Perfection  Cauliflower. — Received  from  H.  A.  March,  of  Fidal- 
go,  Washington.    The  seed  was  large  and  well  matured,  and  pro- 
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duced  strong  and  healthy  plants,  all  of  which  matured  good  heads, 
as  early  or  slightly  earlier  than  Henderson's  Early  Snow-ball, 
under  the  same  conditions. 

Garden  Lemon. — ^The  seed  of  this  interesting  novelty  was  re- 
ceived from  the  Iowa  Seed  Co.  in  the  spring  of  1889.  In  growth 
it  resembles  our  musk  melons,  but  is  not  as  vigorous.  The  fruit 
is  about  the  size  of  lemons,  or  on  rich  soil,  somewhat  larger ;  in 
form  not  unlike  the  lemon,  although  less  pointed  and  sometimes 
approaching  spherical.  The  vines  are  very  prolific  in  the  forma- 
tion of  fruit,  which  is  edible,  but  not  pleasing  to  the  taste  in  an 
uncooked  state ;  when  boiled,  seasoned  and  served  with  melted 
butter,  it  makes  a  very  attractive  dish.  The  flesh  is  white,  of  fine 
texture,  with  a  mild  acid  and  slightly  melon-like  flavor.  Preserved 
with  spices  it  is  exceedingly  fine,  and  notwithstanding  its  small 
size,  may  prove  a  valuable  acquisition  to  our  list  of  choice  garden 
vegetables. 

Acknowledgment  is  hereby  made  of  the  receipt  during  the  past 
year  of  the  following  new  varieties  of  fruits,  vegetables,  etc.,  for 
trial,  viz : 

Strawberries. 

BaTiquet. — From  J.  R.  Hawkins,  of  Mountainville,  N.  Y. 

Howard* 8  No  ff.— From  A.  B.  Howard,  of  Belchertown,  Mass. 

LovetCs  Early, — ' 


::l' 


•From  J.  T.  Lovett,  of  Little  Silver,  N.  J. 
Shuslers  Gem. —  J 

Briars. 

JewetCs  Blackberry. —  ) 

[  Prom  J.  T.  Lovett,  of  Little  Silver,  N-  J , 
LovetCs   Black  Cap. —  ) 
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Pear. 
Wilder  Pear  Tree. — Prom  Green's  Nurseries,  Rochester,  N.  Y. 

Grapes. 

Green  Mountain. — Prom  Stephen  Hoyt's  Sons,  of  New  Canaan, 

Conn. 

While's  Norlhem  Muscat. — Prom  the  Ohio  Culinary  Grape  Co., 
of  Dayton,  Ohio. 

Vegetables. 

AU  Head  Cabbage.—  '\ 

T,r     ^         ,        o        I    V       I  Prom  W.  A.  Burpee,  of.Phila- 
New  Cucuniber,  Sample  X —  )•  t^ 

I       delphia,  Penn. 

TMe  Beet,  Sample  N.—         ) 

A  collection  of  potatoes  from  the  Horticultural  Department  of 
the  Michigan  Agricultural  College. 

A  collection  of  potatoes  from  the  Horticultural  Department  of 
the  Vermont  State  Agricultural  Experiment  Station. 

Monarch  Rula  Baga  Tumip.-\  ^-^o"  Northrup,  Braslau  & 

^      Goodwin  Co.,  of  Minneap- 
Yellow  Imperial  Carrot.—        J       ^y^^^  y^:^^^^ 

Golden  Grown  Ruta  Baga  Turnip.— ^^rom  Delano  Moore,* of 
Moore's  Ruia  Baga  Turnip.—  )      Presque  Isle,  Me. 

Grass. 

Reseue  Grass. — Prom  the  Department  of  Agriculture,  Wash- 
ington, D.  C. 
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Willows  for  Osier  Purposes. 

Salix  amygdalina  caneacens. 

Salix  amygdalina  Ixdifolia. 

Salix  purpurea  var.  viminalis. 

Salix  viminalis  queue  de  renard. 

Salix  viminalis  red  rough  Galicia, 

Salix  tnminalis  g-reen  rough  Galicia. 

Salix  vimifialis  (^Iiigh  growing j  mixed^. 

Salix  viminalis  Cinnamonea. 

Salix  viminalis  Alpecuroides. 

Salix  viminalis  Merriniana. 

Salix  viviinalis  Stricta, 

Salix  viminalis  Sedanensis. 

Salix  purpura  Schutzeana,  ^ 


Received  from  the 
Forestry  Division  of 
)>  the    Department    of 
Agriculture,     Wash- 
ington, D.  C. 


-From  W.  C.  Bar- 


Apparatus. 

Barnard's  Monitor  Moth  and  Insect  Trap, 
nard,  of  Worcester,  Mass. 

Donations. 

A  collection  of  greenhouse  plants  and  cuttings  from  James  Nis- 
bet,  of  Pawtucket,  R.  I. 

A  framed  photograph  of  the  original  BufFum  pear  tree  from 
Hon.  Henry  Bedlow,  of  Newport,  R.  I. 

A  glass  case  from  Miss  Mary  F.  Rose,  of  Kingston,  R.  I.  (1889.) 

An  orange  tree  from  Mrs.  John  H.  Tiflft,  of  Kingston,  R.  I. 
(1889.) 

An  orange  tree  from  Miss  Hannah  Kenyon,  of  Kenyon,  R.  I. 

A  century  plant  (^ Agave  Americana)  from  Mrs.  John  A.  Barber, 
of  Kingston,  R.  I. 
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L.   P.   KINNEY. 


Meteorological  observations  are  made  at  the  Experiment  Station 
daily,  at  7  a.  m.,  2  p.  m.  and  9  p.  m. 

Table  I.  contains  the  daily,  monthly  and  annual  mean  tempera- 
ture at  this  Station  for  1890. 

Table  II.  contains  the  daily,  monthly  and  annual  rainfall  at  this 
Station  for  1890. 

Table  III.  contains  the  daily,  monthly  and  annual  atmospheric 
pressure,  reduced  to  the  sea  level  and  a  temperature  of  32^  P.,  at 
this  Station  for  1890. 
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SAMUEL  CnSHMAN. 


The  work  of  the  season  began  about  April  Ist.  Of  the  sixteen 
colonies  of  bees  prepared  for  winter  the  previous  fall,  fourteen 
came  through  in  good  condition,  and  early  in  the  season  became 
very  strong.  The  colonies  that  were  packed  in  cork  saw-dust  on 
their  summer  stands  were  in  much  better  condition  than  those 
wintered  in  the  farm-house  cellar.  The  record  of  the  temperature 
of  the  cellar,  however,  shows  that  it  stood  below  freezing  much  of 
the  time,  and  therefore  was  an  unsuitable  place  for  wintering  beea. 

Owing  to  our  non-residence,  the  time  and  trouble  that  would  be 
regularly  required  to  mix,  and  feed  the  bees  each  day  with  thin 
syrup  to  stimulate  brood  rearing — could  not  be  given,  therefore 
early  in  May  each  hive  was  supplied  with  a  quantity  of  moist  un- 
dissolved sugar.  As  this  was  gradually  licked  up  by  them  it  fur- 
nished a  constant  stimulus  to  brood  rearing,  and  as  our  visits  were 
made  frequently  enough  to  replenish  the  supply,  the  result  was 
very  satisfactory.  For  further  particulars,  see  "  Spring  Report  of 
the  Apiarist,"  Bulletin  No.  7. 

An  experiment  in  the  rapid  multiplication  of  colonies  for  quickly 
building  up  an  Apiary  from  a  few  hives,  was  commenced  and 
doubtless  will  be  continued  another  season. 


Digitized  by  LjOOQIC 


APIARIAN   DIVISION.  171 

"  The  use  of  Artificial  Heat  to  promote  Brood  Rearing "  was 
tried  with  one  hive,  which  was  carefully  compared  with  another 
that  was  under  the  same  conditions  and  had  the  same  strength. 
Though  the  results  were  quite  satisfactory,  this  plan  should  be 
more  carefully  and  extensively  tried  before  it  can  be  generally 
recommended.  See  Experiments  in  Apiculture,  Bulletin  No.  9. 
This  line  of  work  will  probably  be  continued  the  coming  season. 

The  test  of  imported  Garniolan  queens,  as  well  as  certain  strains 
of  American  Italians,  which  was  commenced  in  1889,  was  contin- 
ued the  past  season.  For  our  conclusions  in  regard  to  Carniolans 
see  Bulletin  No.  9,  page  108.  Of  the  several  strains  of  American 
Italians,  a  much  advertised  strain  of  yellow  or  "  five  banded  "  bees, 
which  are  very  handsome,  were  found  to  equal  or  excel  anything 
in  the  Apiary  in  producing  extracted  honey.  They  were,  however, 
much  more  irritable  than  the  average  Italians,  and,  in  our  opinion, 
they  have  some  Cyprian  or  Syrian  blood,  probably  the  former. 
One  of  these  queens,  bought  in  1889,  presided  over  the  colony  that 
occupied  the  scale  hive.  The  brood  of  another  colony  was  given 
them  at  the  time  they  were  placed  on  the  scales.  The  record  of 
the  daily  loss  or  gain  was  kept  from  June  6th  to  August  4th,  and 
from  August  13th  to  October  27th.  It  is  given  in  Bulletin  No.  9, 
to  which  the  reader  is  referred  for  further  particulars. 

Other  hives  in  the  Apiary  were  used  in  the  production  of  comb 
and  extracted  honey,  in  rearing  queens,  and  to  form  small  colonies 
in  which  to  keep  the  queens  until  used.  A  number  of  young 
queens  were  sold  to  neighboring  bee-keepers. 

The  honey  crop,  except  that  from  three  hives,  was  considerably 
restricted  by  the  various  experiments.  The  largest  amount  of 
comb  honey  that  was  secured  from  one  colony  was  42  pound  boxes 
or  sections.  Of  this  all  but  a  small  per  cent,  was  in  the  finest 
marketable  shape.  The  comb  honey  was  packed  in  small  single 
tier  cases,  having  one  glass  side,  and  holding  12  pound   boxes. 
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The  extracted  honey  was  put  up  in  tall,  round,  clear  glass  jars, 
having  a  screw  cap,  and  was  attractively  labeled.*  Before  it  was 
sold  the  whole  crop  was  exhibited  at  the  fairs.  At  the  Kingston 
Fair  this  comb  and  extracted  honey  was  shown,  in  addition  to  an 
exhibit  of  hives,  bees,  queens  and  supplies,  which  was  similar  to 
the  one  made  the  season  previous. 

The  Station  collection  of  the  various  hives  used  in  difiPerent  parts 
of  the  country  was  placed  on  exhibition  at  the  State  Fair,  as  well 
as  a  cage  containing  a  swarm  of  bees,  clustered  and  hanging  from 
a  limb,  together  with  the  season^s  crop  of  honey.  Here  our  ob- 
ject was  to  supplement  and  aid  the  Rhode  Island  Bee-keepers 
exhibit,  rather  than  to  make  a  complete  Apiary  exhibit  for  the 
Station.  The  exhibit  made  by  the  Bee-keepers  of  the  State,  in 
completeness  and  in  interesting  features,  has  not  been  equalled  at 
any  fair  in  New  England  or  in  New  York  State. 

After  the  removal  of  the  summer's  surplus  crop,  the  colonies 
gathered  considerable  honey  from  fall  flowers.  This,  added  to  the 
early  honey  that  remained  in  the  brood  combs,  gave  an  ample  sup- 
ply of  winter  stores  for  each,  and  some  little  surplus  besides,  there-r 
fore  fall  feeding  was  not  necessary.  Twenty  colonies,  each  having 
an  abundance  of  natural  stores  were  prepared  to  winter  on  their 
summer  stands.  Sixteen  hives  were  protected  by  a  packing  of 
cork  saw-dust  within  an  outer  case  or  winter  hive.  Four  were  left 
in  single  walled  hives,  and  were  given  no  other  protection  than  a 
chaff  cushion  in  the  surplus  chamber. 

The  past  season  there  has  been  an  increase  in  the  number  of 


*  For  extracted  honey  we  used  two  ttyles  of  Jars.  One  l»  a  tall,  round  Jar,  the  glau  of  which  to 
very  clear  and  qnite  tbln,  whlie  the  ecrew  cap  has  a  cork  lining  and  )•  nickel  plated.  These  may 
be  procured  in  eeveral  eizea  of  Dean,  Foater  it  Co.,  of  Boelon  and  Chicago,  or  of  Whiteall,  Tmtvm 
ft  Co.,  of  Boaton  and  Philadelphia.  The  other  style  was  of  clear  glaM,  bat  heavier,  and  the  eerew 
cap  instead  of  being  nickel  plated  was  of  polished  tin.  The  caps  of  these  were  lined  with  wood 
parchment,  and  are  made  both  with  and  wlthont  a  wire  ball  attached  to  the  cap.  Tbeae  wers 
procured  of  the  Excelsior  Package  Co.,  of  49  Warren  street.  New  York  City. 
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visits  received  from  actual  or  intending  bee-keepers,  many  of 
whom  have  spent  several  hours  in  the  Apiary  watching  the 
Apiarist  work  among  the  bees.  There  has  been,  also,  an  in- 
crease in  the  number  of  letters  that  have  been  received  asking 
for  information  relating  to  bee  culture.  A  collection  of  all  the 
principal  books  on  bees  or  bee-keeping  now  published  in  Amer- 
ica,  England  and  Germany,  as  well  as  the  bound  volumes  of  the 
principal  Bee  Journals  lately  ordered,  will  give  us  ^n  excellent 
reference  and  working  library  and  increase  our  facilities  for 
good  work. 

Early  in  the  spring  a  circular  was  sent  to  forty-four  Bee-keep- 
ers and  postmasters  in  various  parts  of  the  State,  in  which  they 
were  requested  to  fill  out  blanks  that  were  enclosed,  with  the 
names  of  all  persons  ^'in  their  town  and  vicinity  that  kept  bees. 
The  responses,  which  were  very  prompt,  furnished  a  list  of  286 
persons  who  then  kept  or  had  lately  owned  bees.  Other  names 
were  added  during  tlie  summer  and  fall,  until  the  list  contained 
890  names.  In  January  another  circular  was  mailed  to  each  ad- 
dress, in  which  the  following  questions  were  asked : 

^^  How  man)'  colonies  of  beea  did  you  have  last  spring? 

How  much  surplus  honey  did  you  secure? 

How  many  colonies  had  you  at  the  commencement  of  winter? 

What  kind  of  hives  are  they  in? 

Of  what  variety  are  your  bees? 

Do  you  give  them  special  protection  in  winter,  and  liow?'^ 

Responses  were  promptly  received  from  nearly  half  of  the  cir- 
culars sent  out.  Of  the  160  heard  from,  150  had  altogether  856 
colonies.*    There  were  28  persons  who  kept  ten  or  more  colonies 

*  Aeoordlng  to  the  returoa  of  Uie  Slate  Ooiuua  made  in  1885  tbare  were  tboD  In  the  Bute,  1,9S0 
hlTcs  of  b«ee.  For  a  year  or  two  after  this,  there  wae  considerable  growth  In  the  Intereet  In 
b«»-ke«piiig  and  a  larger  number  of  oolonlee  were  kept,  bat  during  the  paet  few  anfavorable  eea- 
WMM  ao  many  box  hive  colonies  that  were  left  to  take  care  of  tbemselyes  have  died,  that  the  number 
now  owned  probably  does  not  exceed  that  of  1885.  The  number  of  modem  hives  In  use  is,  how. 
ev«r«  macb  latiger,  and  improved  methods  of  management  are  much  more  generally  understood 
ad  ioUowod. 
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each.  Of  these,  five  persons  had  in  movable  frame  hives  more 
than  20  colonies  each.  One  man  had  50,  another  80",  and  three, 
more  than  20  colonies.  Of  these  28  bee-keepers,  there  were  but 
two  who  still  used,  exclusively,  the  old  box  hive.  Some  had  bees 
in  both  kinds  of  hives,  and  the  remainder  used  only  the  modern 
frame  hive.  There  were  but  four  of  the  twenty-eight  who  kept 
only  the  black  or  so-cajled  native  bees.  The  apiaries  of  all  the 
others  contained  some  Italian  blood,  either  pure  or  crossed. 

A  number  reported  that  some  years  they  had  possessed  from 
twenty  to  thirty  colonies  in  box  hives,  but  that  the  colonies  had 
dwindled  away  and  now  they  were  without  any.  '  They  had  died 
from  a  lack  of  winter  stores,  the  result  of  the  late  unfavorable  sea- 
sons. A  great  number  who  had  but  one  or  two  colonies  in  box 
hives  had  secured  no  surplus  the  past  two  years.  Many  using  box 
hives  reported  that  they  "  take  up  "  or  kill  a  few  colonies  when  they 
wish  to  secure  any  honey.  A  few  others  have  in  the  top  of  their 
box  hives  a  crude  arrangement  in  which  some  surplus  comb  honey 
is  secured.  The  amount  of  surplus  secured  the  past  season  had 
been  either  small  or  nothing,  except  where  improved  frame  hives 
were  used.  Those  reporting  that  they  had  secured  any  consider- 
able amount  of  surplus,  kept  Italians  or  their  crosses  and  used 
frame  hives.  Some  complained  that  their  bees  stung  them  so 
viciously,  when  interfered  with,  that  they  had  given  up  trying 
to  do  anything  with  them.  The  most  vicious  bees  may  be  hand- 
led with  the  aid  of  a  veil  and  a  good  smoker  that  gives  volumes 
of  smoke.  By  changing  the  queen  for  those  of  a  gentle  strain  of 
Italians,  this  trouble  will  be  overcome,  and  the  honey  crop  will 
probably  be  increased.  This  operation  can  be  done  with  the  least 
trouble  when  the  bees  are  gathering  honey  freely. 

One  person  wrote  that  he  thought  of  giving  up  bee-keeping  be- 
cause his  neighbors  complained  that  his  bees  ate  his  sound  peaches 
while  on  the  tree.    In  other  States  this  question  comes  up  oc- 
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casionally,  but  it  has  been  demonstrated  so  many  times  that  bees 
work  on  peaches  only  where  soft  spots  first  exist,  or  where  they 
have  been  opened  by  other  insects,  that  these  facts  are  now  very 
generally  known.  We  request  all  who  in  the  future  may  learn  of  a 
case  where  bees  seem  to  be  eating  sound  fruit,  to  inform  us  at  once 
that  we  may  investigate.  Ripe  fruit  is  a  part  of  the  bill  of  fare 
of  wasps  and  certain  other  insects.  What  seems  to  be  a  real  case 
of  injury  to  fruit  by  bees  almost  always  occurs  during  an  abnormal 
season,  when  the  wet  weather  causes  fruit  to  crack  or  decay,  and 
only  when  there  is  no  honey  in  the  fields  that  the  bees  may  gather. 
Others,  who  gave  their  bees  little  care,  had  lost  many  colonies  by 
moth  worms.  Moths  usually  act  as  scavengers.  They  destroy 
the  combs,  or  use  them  and  their  contents  for  food.  The  colonies 
that  dwindle  away  from  other  causes  are  the  ones  that  fall  a  prey 
to  the  larvae  of  the  moth.  Strong  colonies  will  not  be  infested  so 
long  as  they  keep  in  good  condition.  Italians  defend  their  hives 
from  moths  more  vigorously  than  Black  bees.  One  correspondent 
kept  bees  just  to  supply  the  market  gardeners  in  his  vicinity  with 
colonies  to  use  in  green  houses.  Few  used  outer  cases  to  pro- 
tect the  colonies  in  the  winter.  Many  placed  them  south  of  a 
building  or  board  fence.  But  one  or  two  carried  the  bees  into  the 
cellar  for  the  winter.  A  few  of  the  best  informed  and  most  ex- 
tensive bee-keepers  used  chaff  hives  or  an  outer  winter  case. 
Many  who  use  a  single  walled  frame  hive  gave  no  particular  pro- 
tection, except  a  cushion  placed  in  the  top  of  the  hive. 

Donations. 

Ghas.  Dadant  &  Son,  of  Hamilton,  111.,  have  presented  this 
division  with  a  copy  of  their  revision  of  "Langstroth  on  the 
Hive  and  the  Honey  Bee." 

A  lot  of  samples  of  glass  jars  and  cans,  suitable  for  marketing 
honey,  milk,  cream,  butter,  etc.,  has  been  received  from  the  Ex- 
celsior Package  Co.,  of  49  Warren  street.  New  York  City. 
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The  Rhode  Island  State  Agricultural  Experiment  Station  in  account  with  the 
United  States  Appropriation. 

Dr. 
1890.      To  receipts  from  Treasurer  of  the  United  States  as  per 
appropriation  for  year  ending  Jane  30,  1890,  under 
Act  of  Congress  approved  March  2,  1887 f  15,000  00 

Ce. 

June30.    By  Salaries $3,887  28 

Labor 3,909  36 

Supplies  and  repairs 1,091  91 

Freight,  express,  postage  and  stationery. .  594  52 

Library  and  printing 613  93 

Tools  and  machinery 408  36 

Scientific  instruments 19  20 

Chemical  apparatus  and  supplies 65  47 

Furniture  and  general  fittings 1,627  11 

Roads,  water  supply  and  drainage 1,396  65 

Live  stocli 420  50 

Traveling 149  34 

Incidentals 115  77 

Buildings 700  61 


915,000  00  $15,000  00 

Melville  Bull^  Trectsurer^  in  account  teith  the  United  States  AppropriaHon^  under 
special  Act  of  Congress  passed  April  4, 1890. 
1890. 

May  24.    (;ash  from  U.  S.  Treasurer $15,000  00 

June  30.    By  cash  on  deposit $15,000  00 


Digitized  by  LjOOQ IC 


REPORT  OF  THE  TREASURER.  177 

We,  the  undersigDed,  duly  appointed  Aadltors  for  the  Board,  do  hereby 
certify  that  we  have  examined  the  boolcs  and  accounts  of  the  Agricultural 
Experiment  Station  of  the  Rhode  Island  State  Agricultural  School  for  the 
fiscal  year  ending  June  30, 1890;*  that  we  have  found  the  same  well  kept  and 
correctly  classified  as  above,  and  that  the  receipts  for  the  time  named  are 
shown  CO  have  been  #16,000.00,  and  that  the  corresponding  disbursements, 
$15,000.00;  for  all  of  which  proper  vouchers  are  on  file  and  have  been  exam- 
ined by  us  and  found  correct,  and  that  there  is  no  unexpended  balance. 

CHARLES  J.  GREENE, 
C.  H.  COGGESHALL, 

AudUora  for  the  Board  of  Managers  of  the  Bhode  Island  State  Agricultural 
School  and  Experiment  Station. 

I  hereby  certify  that  the  above  statement  of  account  is  a  true  copy  from  the 
books  of  the  Institution  named. 

MELVILLE  BULL, 
Treasurer  of  the  Rhode  Island  State  Agricultural  School  and  Experiment  Station, 

I  hereby  certify  that  the  above  signature  is  that  of  the  Treasurer  of  the 
Rhode  Island  State  Agricultural  School  and  Experiment  Station. 

CHAS.  O.  FLAGG, 

President  of  the  Board  of  Managers  of  the  Bhode  Island  State  Agricultural  ScTiool 
and  Experiment  Station, 

Melville  Bully  Treasurer^  in  account  with  the  Bhode  Island  State  Agricultural 
Experiment  Station, 


June  30.    To  receipts  from  farm $112  66 

"         "        "       for  labor  of  men  and  teams  on  laboratory.. .  8JL1  00 

"         "  interest  to  date 91  03 


#1,014  69 


June  30.    By  furniture  account 830  92 

"  "  cash  to  balance  Experiment  Station  acct. .        983  77 


$1,014  69    $1,014  69 
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I 

Melville  Bull^  Treasurer^  in  account  with  Laboratory  Building  Ftmd. 

Dr. 

1889.  • 

I                        Aug.  26.    Of  State  of  Rhode  Island f  1,200  00 

i                        Oct.  25.        "           "             "            1,600  00 

I                         Nov.23.        "            "             "             1,600  00 

Dec.  10.        "           '*             "            811  00 

1890. 

Jan.    3.       "           "             "            1,500  00 

Feb.    8.        "           "             "            2,500  00 

Apr.  30.        "           ''             "             1,500  00 

July    7.        "           "             "            2,500  00 

Aug.  23.        "            "              "             989  00 


•14,000  00  914,000  00 

Or. 

1889. 

Aug.26.    Paid  W.  W.  Weeden $200  00 

26.      "     William  Gosling 1,000  00 

Oct.  25.       '*           "            *'        1,50000 

Nov.23.       "         .'*             "        1,50000 

Dec.  10.       "     Expeiinient  Station 811  00 

1890. 

Jan.    3.      ''     William  Gtosling 1,600  00 

Feb.    8.       "           "            "       2,50000 

Apr.30.       "           ''             "        1,50000 

July    7.       "           •'             "        2,60000 

Aug.23.       '*'           "             "        98900 


$14,000  00  #14,000  00 

We,  the  undersigned,  duly  appointed  Auditors  for  the  Board,  do  hereby 
certify  that  we  have  examined  the  books  and  accounts  of  the  A^caltnral 
Experiment  Station  of  the  Rhode  Island  State  Agricaltaral  School  for  the 
year  ending  June  30, 1890;  that  we  have  found  the  same  well  kept  and  cor- 
rectly classified  as  above,  and  that  proper  vouchers  are  on  file,  have  been 
examined  by  us  and  found  correct. 

CHARLES  J.  GREENK, 
0.  H.  COGQESHALL. 
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Amendments  to 9 

Agricnltnre,  indention  stimulates 6 
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Chas.  J.  Greene,  Secretary, 
Melville  Bull,  Treasurer, 


P.  0.,  Kingston,  R.  I. 
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P.  0.,  Newport,    R.  I. 


station  staff. 


Chas.  0.  Flagg,  B.  Sc,        -        -        Director  and  Agriculturist. 

L.  F.  Kinney,  B.  Sc, Horticulturist. 

H.  J.  Wheeler,  Ph.  D., Chemist. 

Samuel  CusHMAN,  -  -  -  Apiarist  and  Poultry  Manager. 
F.  E.  Rice,  M.  D.,  M.  R.  C.  V.  S.,  -  -.  -  Veterinarian. 
J.  D,  TowAR,  B.  Sc,  -  -  -  -  Assistant  Agriculturist. 
B.  L.  Hartwell,  B.  Sc,      -        -        .        -       Assistant  Chemist. 

H.  F.  Adams, Farmer. 

Miss  A.  R.  French, Clerk. 

The  publications  of  the  etaiion  toill  be  mailed  free  **to  euchindividuaU  actually  engaged  in 
farming  a*  may  request  the  same,"  The  station  desires  the  co-operation  of  the  farmers  of  the 
State  in  the  \oork  o/investigationt  and  any  facts  concerning  unusual  animal  or  vegetable  growth 
or  disease^  are  solicited.  Visitors  are  always  welcome.  Railroad  station^  telegraphy  express  and 
postoJJIlcet  Kingston^  Rhode  Island, 
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REPORT, 


To  His  Excellency y  Herbert  W.  Ladd^  Governor^  and  the  Honor- 
able the  General  Assembly  of  the  State  of  Rhode  Island,  at  its 
January  Session,  1892 : 

Kingston,  Jan.  30th. 

In  conformity  with  the  custom  rendered  necessary  heretofore 
by  the  fact  that  the  State  Agricultural  School  was  not  established 
as  a  "  Land  Grant  College,"  we  publish  this  report  in  two  parts. 
Part  I  applies  to  the  work  of  the  School  and  Part  II  to  that  of  the 
Experiment  Station. 

At  the  beginning  of  the  year  just  closed,  our  chemical  laboratory 
had  been  ready  for  work  but  a  few  months,  yet  there  seemed  to  be 
in  the  minds  of  some  the  idea  that  the  analysis  of  all  the  fertil- 
izers collected  under  the  Fertilizer  Inspection  Law  should  be  made 
by  the  Station,  while  the  license  fees  imposed  by  the  law  upon  the 
manufacturers  should  be  a  source  of  revenue  to  the  State.  This 
idea  is  erroneous  for  several  reasons  ;  first  and  chief  of  which  is 
that  the  Congressional  appropriation  by  which  the  Experiment 
Station  is  maintained  is  made  for  specific  purposes,  as  outlined  in 
the  Hatch  Act,  (Bui.  No.  1,  page  6)  and  not  to  defray  the  ex- 
pense of  State  fertilizer  inspection.  Aside  from  the  text  of  the 
bill  itself,  this  is  evident  when  we  consider  that  in  some  of  the 
larger  States  more  than  the  whole  Congressional  appropriation 
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would  be  required  aunually  to  defray  the  expense  of  the  fertilizer 
inspection,  and' thus  were  the  money  so  used  the  entire  intent  and 
purpose  of  the  "  Hatch  Act "  would  be  defeated.  Again,  nearly 
all  laws  providing?  for  fertilizer  inspection  are  based  upon  a  license 
system  which  requires  the  manufacturer  or  dealer  to  pay  a 
"license"  or  "analytical  fee"  for  the  privilege  of  selling  his 
goods  within  the  State,  in  accordance  with  certain  conditions  and 
restrictions.  The  amount  of  the  license  is  based  upon  the  cost  of 
the  inspection  and  is  not  assessed  with  any  purpose  of  "  revenue  " 
to  the  State,  but  simply  sufficient  to  protect  the  honest  manufact- 
urer and  the  consumer  against  the  imposition  of  the  dishonest 
manufacturer  and  dealer.  This  license,  or  the  cost  of  inspection 
for  the  protection  of  their  own  trade  and  the  fostering  of  the  con- 
tidence  of  the  consumers,  the  manufacturers  and  dealers  are  ready 
to  pay.  This  tax,  however,  becomes  eminently  unjust  when  used 
by  the  State  for  revenve^  as  tliere  is  just  as  much  propriety  in 
taxing  the  cotton  mill  owner  or  the  maker  of  machinery  for  such 
purposes,  as  the  fertilizer  manufacturer.  As  the  fertilizer  inspec- 
tiou  in  this  State  was  by  statute  vested  in  the  State  Board  of 
Agriculture,  and  it  being  the  evident  desire  of  the  people  that  the 
analytical  work  of  the  inspection  be  done  at  the  Experiment  Sta- 
tion and  the  results  published  in  bulletins  as  rapidly  as  possible, 
the  Board  of  Managers  on  the  18th  of  February,  1891,  made  the 
following  proposition  to  the  State  Board  of  Agriculture : 

A  PROPOSITION  TO  THE  STATE   BOARD  OP 

AGRICULTURE. 

"  In  consideration  of  the  fact  that  in  a  majority  of  the  States  the 
analysis  of  fertilizers  under  the  fertilizer  inspection  is  made  at 
the  agricultural  experiment  stations,  and  bulletins  containing  the 
results  of  the  same  are  periodically  issued  therefrom,  and  in 
accordance  with  such  general  usage  and  to  further  the  interests  of 
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the  farmers  of  Rhode  Island,  the  Board  of  Managers  of  the  State 
Agricultural  School  and  Experiment  Station  hereby  make  the 
following  proposition  to  the  State  Board  of  Agriculture : 

1.  To  analyze  all  samples  of  commercial  fertilizers  and  wood 
ashes  collected  in  accordance  with  the  provisions  of  an  act  for 
regulating  the  sale  of  the  same  in  this  State,  lately  introduced  in 
the  General  Assembly.  The  work  to  be  done  in  the  laboratory  of 
the  Rhode  Island  State  Agricultural  Experiment  Station  under 
the  direction  of  the  Station  chemist. 

2.  The  chemist  to  compile  all  analyses  in  accordance  with  the 
provisions  of  said  act,  and  the  said  AgriV.ultural  Experiment 
Station  to  publish  and  issue  to  all  persons  whose  names  are  on  the 
Station  mailing  list  or  who  shall  request  them,  the  results  of  the 
same  in  connection  with  the  Station  Bulletins  as  rapidly  as  the 
collection  of  the  sampFes  and  the  progress  of  the  work  will  allow. 
And,  furthermore,  to  furnish  a  complete  copy  of  the  results  of 
said  analyses  so  compiled  to  tlie  State  Board  of  Agriculture  for 
publication  in  their  annual  report. 

Since  the  Experiment  Station  is  wholly  maintained  by  the 
United  States  appropriation  under  the  "  Hatch  Act,"  given  for 
specific  purposes,  and  in  no  sense  by  the  funds  of  the  State,  the 
Board  of  Managers  would  expect  the  State  Board  of  Agriculture 
to  pay  from  the  license  fees  collected  under  the  provisions  of  the 
said  act  for  the  control  of  the  sale  of  commercial  fertilizers,  only 
the  cost  of  the  time  of  a  competent  assistant  required  in  making 
the  analyses  and  of  the  necessary  chemicals." 

This  proposition  was  accepted  by  the  State  Board  of  Agriculture 
April  8th,  1891,  and  the  work  of  collection  immediately  began. 
The  Board  was  fortunate  in  securing  as  assistant  chemist  B.  L. 
Hartwell,  B.  Sc,  whose  two  years  service  in  the  State  Experiment 
Station  in  Massachusetts  especially  fitted  him  for  the  work  in  hand. 
Owing  to  the  delay  caused  by  the  cflfort^  to  secure  the  passage  of  a 
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more  efficient  fertilizer  law,  the  inspection  began  very  late  and 
consequently  the  analyses  could  not  be  completed  and  published 
as  early  in  the  season  as  is  desirable.  This  will  doubtless  be 
remedied  as  soon  as  the  present  law  is  replaced  by  one  embodying 
all  the  features  experience  has  shown  desirable. 

The  Board  of  Managers  had,  previous  to  the  opening  of  the 
year,  discussed  the  advisability  of  inaugurating  a  line  of  experi- 
mental work  for  the  benefit  of  the  poultry  interests  of  the  State  and 
the  large  number  of  people  interested  to  a  greater  or  less  extent 
in  some  phase  of  the  poultry  business.  The  State  census  of  1885 
places  the  value  of*  our  poultry  live  stock  at  $240,742.00,  and 
the  eggs  produced  (used  and  sold)  1,767,340  dozen,  valued  at 
$890,694,  or  162.2  percent,  of  the  poultry  valuation;  the  total  sales 
of  poultry  were  8167.009,  equal  to  69.3  per  cent,  of  the  poultry  val- 
uation, while  the  value  of  poultry  manure  te  given  as  $32,555,  or 
13.5  per  cent,  of  the  valuation,  making  a  total  annual  gross  value 
of  poultry  products  of  $590,258,  or  245  per  cent,  upon  the  value 
of  the  poultry  classed  as  "  Live  Stock  "  and  8.19  per  cent,  of  the 
total  value  of  all  the  agricultural  products  ($7,204,642)  in  the 
State  in  1885.  This  is  sufficient  to  show  the  relative  magnitude 
of  the  poultry  industry  in  this  State.  With  the  importance  of  the 
work  fully  in  mind,  tlie  Board  voted  on  February  T2th  to  establish 
a  Poultry  Division,  and  arranged  with  the  Apiarist  of  the  Station, 
Mr.  Samuel  Cushman,  to  take  charge  of  the  work.  Considerable 
experience  in  the  raising  of  thoroughbred  fowls  qualified  him  for 
the  enterpriae.  Some  time  has  been  devoted  to  visiting  the  best 
poultry  raiaers  in  the  country  and  obtaining  as  far  as  possible  all 
the  modern  ideas  in  regard  to  poultry  houses,  incubators,  brooders, 
caponizing,  the  raising  of  broilers,  etc.,  which  we  hope  to  make  of 
value  to  the  poultry  raisers  of  the  State,  through  the  medium  of 
bulletins  in  the  near  future.  A  good  general  idea  of  what  has 
been  done  in  a  practical  way,  thus  far,  is  given  in  the  report  of 
JAr.  Giishman,  herewith  submitted. 
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During  1890,  pending  the  construction  of  the  Laboratory,  the 
Chemist  of  the  Station  had  charge  of  the  co-operative  field  experi- 
ments and  in  other  ways  materially  assisted  the  Director  in  his 
work,  but  the  Laboratory  completed,  the  chemical  work  required 
his  entire  time.  This  together  with  the  increasing  labor  connected 
with  the  field  and  plot  experimental  work,  made  it  necessary  to 
employ  an  assistant  in  the  agricultural  work,  and  a  graduate  of 
the  Michigan  Agricultural  College,  J.  D.  Towar,  B.  Sc,  was  se- 
cured as  Assistant  Agriculturist.  The  superintending  of  the 
co-operative  field  experiments  and  the  keeping  of  the  records  in 
the  field  and  plot  work  of  the  Station  have  been  a  part  of  his  duty 
during  the  year. 

The  hay  barn  on  the  plain  has  been  moved  about  100  feet  to  the 
north,  near  the  line  of  the  new  highway,  and  raised  about  eighteen 
inches  and  underpinned  with  rubble  wall  in  cement.  A  scale  pit 
was  dug  in  the  floorway  and  a  set  of  Fairbanks  hay  scales  four 
ton  size,  with  double  beams ;  one  graduated  to  avoirdupois  scale 
and  one  to  metric  scale,  set  up  for  use  in  the  weighing  of  crops. 

A  large  amount  of  time  of  men  and  teams  has  been  required  to 
grade  the  grounds  about  the  buildings,  remove  the  stone,  lay 
drains,  construct  roads  and  walks  aud  make  other  necessary  im- 
provements, all  of  a  permanent  nature. 

A  pure  bred  flolstein  cow  and  calf  have  been  added  to  the  live 
stock  of  the  Station  and  some  additions  made  to  the  machinery 
and  tools. 

A  fairly  complete  working  library  has  been  provided  for  each  of 
the  Station  divisions  and  some  general  reference  books. 

Five  bulletins  have  been  published  during  the  year,  as  follows  : 
No.  10,  May,  pages  123-130,  by  Dr.  F.  E.  Rice,  Veterinarian.  Con- 
tents :  1.  Mixed  Foods  in  cases  of  Faulty  Appetite  in  Horses 
and  Neat  Stock,  including  notice  of  patented  and  proprietary 
foods.     IL     Sore  Shoulders  in  Horses. 
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No.  11,  June,  pages  130-148,  Dr.  H.  J.  Wheeler,  Chemist. 
Contents  :  I.  The  State  Fertilizer  Law  as  it  is  and  as  it  might 
be.  II.  Commercial  Values  of  Fertilizer  Stock.  III.  Analyses 
of  Commercial  Fertilizers,  State  Inspection,  1891.  IV.  Analyses 
Miscellaneous  Materials  sent  on  for  examination.  V.  Meteorolog- 
ical Summary  by  Prof.  L.  F.  Kinney. 

No.  12,  August,  pages  148-158,  Dr.  H.  J.  Wheeler,  Chemist. 
Contents :  Further  Analyses  of  Commercial  Fertilizers  collected 
under  the  State  Inspection,  1891,  with  comments. 

No.  13,  September,  pages  158-172,  Dr.  H.  J.  Wheeler,  Chemist. 
Contents  :  Concluded  List  of  Fertilizer  Analyses,  State  Inspec- 
tion, 189 L     Analyses  of  Miscellaneous  Materials. 

No.  14,  October,  pages  172-190,  L.  F.  Kinney,  B.  Sc,  Horti- 
culturist. Contents  :  Notes  on  the  Potato  Scab.  Notes  on  the 
Bordeaux  mixture  as  a  preventative  of  the  Potato  Scab.  Notes  on 
the  Bordeaux  mixture  as  a  preventative  of  the  Potato  Blight 
Notes  on  Transplanting  Onions. 

Four  thousand  copies  of  each  bulletin  have  been  printed  and 
comparatively  few  are  still  on  hand  to  meet  the  future  call  for 
back  numbers,  and  the  demand  is  constantly  increasing. 

The  Station  needs  in  the  very  near  future,  for  efficient  work,  a 
good  stock  barn,  conveniently  arranged  for  a  dairy  and  with  wings 
suitably  equipped  for  experimental  feeding  of  stock.  A  good  silo 
should  be  included,  as  well  as  storage  room  for  hay  and  grain.  A 
good  practical  dairy  room  is  necessary  for  illustration  and  instruc- 
tion in  dairy  work.  An  equally  urgent  requirement  is  a  good 
green  house  for  the  use  of  the  Horticultural  Division.  The  present 
structure  is  of  a  temporary  nature,  cheaply  constructed  by  roofing 
with  hot  bed  sash  and  using  a  *'  Johnson  car  heater  "  for  a  boiler. 
A  moderate  sized  greenhouse  constructed  and  heated  in  accord- 
ance with  modern  practice  will  be  of  service  in  experimental  work 
requiring  fixed  condition  of  temperature,  soil,  etc.,  and  prove  of 
material  assistance  in  the  work  of  that  Division. 


Digitized  by  LjOOQ IC 


REPORT   OP   BOARD    OP   MANAGERS.  9 

On  the  20th  of  February,  after  a  brief  illness,  Dr.  James  H. 
Eldredge  died  in  the  seventy-fifth  year  of  his  age.  Dr.  Eldredge 
was  appointed  one  of  the  Board  of  Managers  in  May,  1890,  as  the 
representative  of  Kent  County  for  the  term  of  five  years.  Al- 
though attending  the  meetings  of  the  Board  for  less  than  a  year,  Dr. 
Eldredge  ever  manifested  an  earnest  interest  in  the  affairs  of  the 
institution  and  by  a  regular  attendance  upon  the  meetings  of  the 
Board  gave  material  assistance  in  the  organization  of  the  School. 
The  Board  at  a  meeting  held  March  6th  ordered  spread  upon  its 
records  resolutions  expressmg  an  appreciation  of  his  sterling  in- 
tegrity as  a  man,  constant  faithfulness  in  every  line  of  duty  as  a 
citizen  and  uniform  courtesy  and  genial  kindness  as  a  friend  and 
associate.  What  higher  tribute  can  be  paid  to  man  than  that  in 
his  native  town  and  lifelong  home  he  held  the  love  and  esteem  of 
his  fellow  men  ? 

The  vacancy  in  the  Board  caused  by  the  death  of  Dr.  Eldredge 
was  filled  by  the  appointment  of  Hon.  Nathan  D.  Pierce,  Jr.,  of 
Norwood  for  the  unexpired  term. 

The  Board  have  held  twenty-one  meetings  during  the  year. 

We  have  the  pleasure  of  transmitting  herewith  the  reports  of 
the  Director,  Chemist,  Horticulturist,  Apiarist  and  Poultry  Mana- 
ger, Veterinarian,  Meteorological  Report  and  Financial  Report  of 
the  Treasurer,  all  of  which  is 

Respectfully  submitted, 

CHAS.  0.  FLAGG, 
President  of  the  Board  of  Managers, 


Digitized  by  LjOOQ IC 
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CHAS   0.    FLAGG. 


The  work  of  the  Station  the  past  year  has  been  encouraging  in 
each  division.  With  the  passage  of  time  comes  a  better  condition 
of  soil  and  circumstances  and  a  more  complete  equipment  for  sat- 
isfactory work.  It  is  to  be  expected  that  some  work  will  prove  of 
little  practical  value  when  the  attempt  is  made  to  demonstrate 
theories,  but  out  of  failures  valuable  lessons  are  often  learned 
which  prove  stepping  stones  to  ultimate  success. 

The  weather  is  an  unavoidable  condition  which  always  influences 
the  success  or  failure  of  agricultural  operations,  therefore  in  this 
connection,  we  will  make  a  brief  comparison  of  the  records  taken 
at  this  Station.  The  mean  temperature  varied  but  slightly  from 
that  of  the  previous  years,  the  yearly  average  of  1891  being  48.9^ 
and  in  1890,  48.7''.  The  first  three  months  averaged  2.9«  colder. 
May  was  1^  colder  and  July  4.5"^  colder  than  corresponding 
months  of  1890,  while  the  mean  temperature  in  August  was  2.4^ 
higher  and  in  September  2.9°  higher  than  the  mean  of  1890. 
There  was  little  difference  in  the  two  following  months,  but 
December  was  very  mild  compared  to  the  weather  of  the  year  pre- 
vious, the  mercury  recording  a  mean  12.2*^  higher  than  in  1890. 

The  total  rainfall  for  the  year  was  49.64  inches,  or  5.63  inches 
leas  than  the  total  rainfall  of  1890,  as  taken  at  this  Station.  The 
following  table  gives  the  mean  temperature  and  the  total  fall  of 
rain  and  melted  snow  for  each  month  since  our  meteorological 
division  was  established. 
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MEAN    TEMPERATURE. 
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More  than  twice  as  much  rain  fell  in  January  and  February  as 
in  the  same  time  the  previous  year,  over  seven  inches  each  month. 
Nearly  eight  inches  fell  in  March,  less,  however,  than  in  1890, 
when  the  unusual  quantity  of  9.83  inches  fell.  In  April  the  rain  fall 
varied  but  little  from  previous  records,  but  May  was  the  bcgin- 
ning  of  a  drouth  which  was  quite  severe  in  June,  when  only  seven - 
tenths  of  an  inch  of  rain  fell,  as  against  3.98  and  3.66  inches  in 
previous  years  and  (ess  than  an  average  quantity  of  rain  fell  each 
month  until  October.  For  five  months  following  May  1st  the 
total  rainfall  was  9.46  inches,  as  compared  with  18.4  for  a  corre- 
sponding time  in  1890.  The  remaining  three  months  of  1891 
12.94  inches  of  rain  and  snow  fell,  or  2.36  inches  less  than  in 
1890.  During  the  first  three  months  of  the  year  the  precipitation 
was  22.64  inches,  45.4  per  cent,  of  the  rainfall  of  the  year.  The 
total  number  of  days  in  which  one-tenth  of  an  inch  or  more  of 
rain  fell  was  83,  the  greatest  number  in  any  one  month  being  10 
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in  August  and  the  same  in  December.  The  least  number  was 
3  in  June.  In  1890,  upon  the  same  basis  of  calculation,  120  days 
were  rainy,  there  being  16  days  each  in  March  and  October,  and 
the  least  number  in  any  one  month  was  3  in  November.  In  nine 
months  in  1889,  beginning  with  the  beginning  of  our  record, 
April  1st,  90  days  were  rainy,  and  for  the  corresponding  time  in 
1890  there  were  80  rainy  days,  and  in  the  past  year  63  rainy  days. 
Thus  while  the  rainfall  was  less  than  usual  and  very  unequally 
distributed,  doubtless  causing  injury  to  the  hay  crop,  early  pota- 
toes, berries  and  early  garden  crops,  the  comparatively  small 
number  of  rainy  days  gave  excellent  opportunity  to  secure  the  hay 
crop  in  fine  condition.  The  oat  crop  was  especially  good  this 
season  and  remarkably  free  from  "  rust,"  (a  fungus  growth  known 
by  botanists  as  Puccinia  Coronata^  (Cda.)  most  abundant  upon 
the  leaves)  while  in  1890  the  crop  was  exceptionally  poor,  owing 
to  the  large  amount  of  "  rust."  It  is  quite  possible  that  the 
greater  amount  of  rainfall  in  May  and  June,  in  1890,  may  have 
caused  the  widespread  appearance  of  the  "  oat  rust."  The  fall 
months  had  few  rainy  days  and  the  weather  was  fine  for  curing 
the  corn  crop  and  securing  the  fodder  in  good  condition,  a  subject 
to  which  more  attention  can  profitably  be  given  by  all  stock 
owners.  The  mild  weather  of  the  late  fall  and  the  unfrozen  con- 
dition of  the  soil  late  in  December  made  it  possible  to  do  consid- 
erable work  in  the  line  of  permanent  improvements  about  the 
farm  before  winter  fairly  set  in. 

AGRICULTURAL   DIVISION. 

The  following  is  a  summary  of  the  experimental  work  under- 
taken this  season  by  the  Agricultural  Division : 

(1)  The  cooperative  field  experiments  were  continued  in  nine 
different  towns  of  the  State  and  a  corresponding  field  upon  the 
Station  grounds  in  charge  of  J.  D.  Towar,  B.  Sc,  Assistant  Ag- 
riculturist. 
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(2)  The  application  of  ashes  to  grass  land  in  winter  and  in 
spring. 

(3)  The  growing  of  rje  upon  the  corn  fertilizer  plots. 

(4)  Field  fertilizer  test  with  oats,  including  drill  and  broad- 
cast sowing. 

(6)  Tests  of  varieties  of  oats,  barley,  wheat,  sorghum,  beets,  &c. 

(6)  Experiment  in  relation  to  the  prevention  of  smut  in  oats. 

(7)  Field  fertilizer  experiments  with  corn. 

(8)  Comparison  of  varieties  of  corn. 

Permanent  Experiment  Plots.  Much  has  been  said  upon  the 
value  of  plot  experiments,  some  investigators  claiming  that  results 
80  obtained  are  not  reliable  data  for  field  work,  and  others  claim- 
ing that  there  is  no  more  practical  way  of  securing  natural  con- 
ditions and  approximate  field  results  than  by  well  conducted  plot 
experiments.  The  first  great  difficulty  is  met  in  the  uneven 
quality  of  any  large  area  of  ground.  A  field  which  at  first  sight 
appears  perfectly  level,  or  of  perfectly  even  quality,  is  found  to 
contain  little  depressions  in  which  water  collects,  and  as  it  settles 
away  a  little  sediment  is  deposited,  and,  gradually,  the  soil  just 
there  grows  deeper  and  richer,  while  at  some  point  a  little  higher 
the  soil  is  constantly  growing  thinner.  Artificial  causes,  such  as 
old  fence  rows,  boundaries  of  former  fields,  places  where  manure 
has  been  piled  or  hay  stacked,  or,  perhaps,  where  piles  of  logs  or 
brush  have  at  some  former  time  been  burned,  so  afi^eiit  the  soil 
that  crops  grown  upon  such  spots  for  many  years  afterward  will 
show  an  increase  over  the  balance  of  the  field.  This  makes  the 
selection  of  any  large  area  for  permanent  plot  work  where  crops, 
varieties  of  seeds,  fertilizers  or  methods  of  cultivation  are  to  be 
tested  by  comparison  of  results,  exceedingly  difficult.  Variation 
in  subsoil,  which  is  beyond  the  reach  of  the  eye  and  more  difficult 
to  examine  minutely  than  the  surface  soil,  will  also  often  cause 
wide  variation  in  results.     These  difficulties  can  only  be  met  by 
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cropping  the  ground  one,  two  or  more  years  without  any  ferHHzers 
whatever,  making  careful  records  of  the  results,  and  if  any  plots 
show  evident  marks  of  unusual  stores  of  plant  food,  due  record 
can  he  made  of  the  fact  and  such  plots  omitted  in  making  com- 
parative tests.  Another  objection  made  by  some  is  that  the  out- 
side rows  of  a  field  have  more  air,  sunlight,  and,  if  the  adjacent 
ground  is  cultivated,  perhaps  more  feeding  ground,  than  the  inner 
rows  of  the  same  field,  and  in  a  small  plot  there  is  a  far  larger 
relative  proportion  of  outside  to  inside  rows  than  in  ordinary  field 
culture,  so  that  a  calculation  of  "  per  acre  "  yields  from  plots 
gives  results  that  are  larger  than  practical  acre  trials  would  yield. 
The  only  way  to  overcome  this  objection  is  to  make  the  plots  each  a 
little  larger  than  the  area  designed  for  calculation,  so  that  a  certain 
amount  of  the  outside  of  the  crop  upon  the  plot  is  cut  away  before 
the  '"plot"  proper  is  reached.  This  makes  a  plot  ti7t7/itn  a  plot,  and 
manure  is  applied  at  a  uniform  rate  over  the  whole  surface  of  the 
larger  |)lot  and  the  whole  planted  and  cultivated  as  intended  in 
the  experiment.  This  arrangement  practically  gives  the  crop 
interior  field  conditions  as  regards  light,  moisture,  fertilizer,  feed- 
ing ground  and  air.  Considerable  more  space  is  occupied  by  a 
certain  number  of  plots  laid  out  in  this  way  than  in  the  ordinary 
way,  and  more  fertilizers,  seeds,  cultivation  and  care  in  harvest- 
ing the  crops  is  required,  but  the  advantajres  are  believed  to  be 
sufficient  to  warrant  the  laying  out  of  our  permanent  experiment 
plots  in  this  way.  The  field  selected  is  the  southerly  half  of  the 
middle  portion  of  the  plain,  is  a  light  sandy  loam  and  nearly  level. 
A  small  quantity  of  fine  hay  was  cut  from  the  whole  field  in  '89 
and  immediately  after  haying  that  part  of  the  field  occupied  by 
plots  1  to  16  was  plowed  6  inches  deep  and  sown  with  Hungarian 
grass,  receiving  at  the  same  time  a  light  dressing  of  ground  bone? 
drilled  in  with  the  seed.  Dry  weather  prevented  an  early  germi- 
nation of  the  seed  and  only  a  partial  crop  resulted.     In  the  spring 
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of  '90  about  six  cords  per  acre  of  stable  manure  (from  horses) 
was  applied  broadcast,  the  ground  plowed,  harrowed  and  Hunga- 
rian again  sown.  A  moderate  crop  was  harvested.  After  haying 
the  remainder  of  the  field  was  broken  up  to  the  depth  of  the  agri- 
cultural soil,  about  5  or  6  inches,  and  remained  unharrowed  until 
spring,  when  the  plots  were  laid  out  in  accordance  with  the  ac- 
companying plan.  The  plots  are  in  two  parallel  rows,  separated 
by  a  roadway  20  feet  in  width.  Each  plot  is  198.6  feet  in  length 
by  30  feet  in  width  and  contains  2-15  of  an  acre.  The  inner  plot 
is  181.5  feet  in  length  and  24  feet  in  width  and  contains  1-10  of 
an  acre,  making  the  difference  just  1-30  of  an  acre,  a  convenience 
in  calculating  results.  The  width  of  the  plots  is  such  that  in 
growing  corn  or  potatoes  planted  in  rows  or  drills  3  feet  apart, 
there  will  be  10  rows  upon  a  plot  and  8  upon  the  inner  plot,  making 
a  row  upon  each  side  and  two  rows  (6  feet)  upon  each  end  to 
reject  in  harvesting  the  tenth-acre  plots.  The  space  between  the 
plots  is  3  feet  in  width,  which  will  be  just  filled  by  one  row  if  it  is 
desirable  to  crop  the  entire  surface. 

In  continuing  experiments  covering  a  series  of  years,  it  is  im- 
portant to  have  the  boundaries  of  the  plots  so  marked  that  no 
change  will  be  likely  to  occur  in  plowing  or  in  any  other  way,  in 
short,  to  be  permanent,  and  so  prominent  as  to  be  easily  distin- 
guished and  yet  not  interfere  with  horse  cultivation.  To  meet 
these  requirements  all  the  corners  of  plots  Nos.  1  and  2  and  the 
east  corners  of  all  the  other  plots  have  been  marked  in  the  follow- 
ing way  :  Pieces  of  two-inch  gas  pipe,  two  feet  in  length,  have 
been  driven  into  the  soil  in  a  perpendicular  position,  leaving  only 
about  one  inch  above  the  surface.  Gas  pipe  one  and  one  half 
inches  in  diameter  is  cut  into  pieces  four  feet  long;  one  foot  from  one 
end  a  hole  is  drilled  and  a  three-eights  inch  iron  pin  driven  through 
so  that  it  projects  about  one-fourth  of  an  inch  upon  each  side  of 
the  gas  pipe.     These  pieces  are  then  painted  white  and  one  placed 
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in  each  of  the  pipes  driven  into  the  ground,  the  pin  keeping  them  all 
at  the  same  height  above  the  surface  (3  feet)  to  present  an  even  ap- 
pearance. When  plowing  or  cultivating  one  is  easily  slipped  out 
of  the  socket  and  as  quickly  replaced  when  the  team  has  passed. 
Plans  are  being  made  and  perfected  for  a  course  of  experiments 
upon  these  forty  plots  which  shall  cover  a  series  of  years  that 
averag^eiatii  may  be  secured  upon  which  to  base  conclusions.  Re- 
sults attained  by  an  experiment  in  one  season  may  be  entirely 
different  another  season  owing  to  different  climatic  conditions 
beyond  the  control  of  the  experimenter,  hence  the  average  of  the 
results  of  several  seasons  is  only  to  be  relied  upon  as  conclusive. 

Farm  Crops,  The  supervision  of  the  labor  of  the  farm,  care  of 
teams,  stock,  etc.,  has  been  satisfactorily  performed,  as  heretofore, 
by  Mr.  H.  F.  Adams.  Altogether  during  the  season  about  fifty 
acres  of  ground  has  been  plowed.  This  includes  some  tea  acres  of 
rocky  pasture,  around  and  to  the  east  of  the  school  buildings,  a 
portion  of  which  has  been  seeded  in  lawns  and  the  remainder  will 
be  cultivated  until  cleared  from  brush. 

The  hay  crop  was  very  light,  owing  to  the  dry  weather  in  June, 
the  newly  seeded  field  at  the  west  of  the  plain  yielding  less  than 
one  ton  jjer  acre.  The  remainder  of  the  west  plain  field  was  sown 
to  rye  and  seeded  with  grass  and  other  fields  will  be  seeded  as 
rapidly  as  possible,  that  a  sufficient  quantity  of  good  hay  for  our 
stock  may  be  produced  on  the  farm. 

The  grain  and  fodder  crops  were  as  follows :  130  bushels  oats, 
37  bushels  rye,  220  baskets  sound  corn,  6  tons  corn  stover,  8  tons 
oat  straw,  2  tons  rye  straw,  4  tons  Hungarian,  14  tons  hay,  100 
bushels  carrots,  and  1^  acres  of  corn  fodder  fed  to  the  stock  dur- 
ing the  fall  and  early  winter.  The  above  does  not  include  two 
acres  of  garden  crops  and  potatoes  grown  {pr  school  use  nor  the 
crops  of  the  Horticultural  Division.  Considerable  time  of  the 
farm  teams  and  men  has  been  required  in  grading  around  the  new 
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school  buildings,  and  in  breaking  up  the  rough  pasture  land  ex- 
tending east  of  College  Hall.  To  provide  for  the  proper  convey- 
ance of  surface  water,  two  large  stone  catch  basins  were  con- 
structed in  the  two  natural  depressions  upon  either  side  of  College 
Hall  and  east  of  the  buildings,  and  large  stone  culverts  laid  to 
convey  the  water  to  the  sower.  The  laying  of  these  drains  pro- 
vided a  means  of  clearing  the  land  about  the  buildings  from  stone 
and  also  furnished  earth  needed  in  grading.  A  small  stone  arched 
bridge  was  put  in  late  in  the  fall  where  the  road  to  the  Veterinary 
Hospital  will  cross  the  "  Run  '*  northeast  of  the  Laboratory. 

During  the  spring  a  double  row  of  Austrian  pines  was  set  upon 
the  north  and  west  sides  of  the  Apiary  and  one  row  of  Austrian 
pines  and  two  rows  of  Larches  upon  the  west  side  of  the  poultry 
yard.  Some  willows  were  set  upon  the  southwest  of  the  poultry 
yard  and  a  few  along  the  north  boundary  of  the  farm.  Although 
the  weather  following  the  setting  was  very  dry,  by  mulching  the 
ground  and  thoroughly  watering  the  trees  once  or  twice,  nearly  all 
lived  and  are  making  satisfactory  growth. 

The  Farm  Slock,  A  registered  Holstein  cow,  "  Fabiola  3rd," 
(No.  7631)  and  heifer  calf  (since  registered  as  "  Fabiola  Lady," 
No.  28,324)  were  purchased  of  H.  E.  Tabor  in  April.  This  cow, 
with  two  native  or  -grade  cows  and  a  grade  Guernsey  heifer,  have 
furnished  milk  for  the  farmer  and  the  boarding  house  during  the 
year.  A  pure  bred  Jersey  bull,  "  Experiment,"  a  pure  bred  Ayr- 
shire bull,  "  Geneva  Boy  "  (No.  4975)  and  a  pure  bred  Ayrshire 
heifer  (No.  11,050)  constitute  the  balance  of  the  neat  stock  aside 
from  teams.  Two* pairs  of  oxen  and  four  horses  have  been  required 
to  perform  the  team  work.  Ten  pigs  have  been  kept  a  portion  of 
the  year. 

The  School  Garden,  About  three  acres  of  ground  west  of  the 
school  buildings  was  set  aside  early  in  the  spring  for  the  school 
garden,  and  while  in  charge  of  the  Director  and  his  Assistant 
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most  of  the  manual  labor,  from  plowing  the  ground  to  harvesting 
the  crops,  has  been  performed  by  the,  students.  An  abundant 
supply  of  fresh  vegetables  of  nearly  all  kinds  for  summer  use  in 
the  boarding  house,  and  potatoes,  beets,  onions,  etc.,  for  a  winter 
supply  were  produced.  Five  hundred  Cuthbert  raspberry  plants, 
300  Snyder  blackberry  plants  and  1600  strawberry  plants  were  set 
out  to  provide  a  supply  of  fruit  in  the  future.  The  work  gave  ex- 
cellent opportunity  for  teaching  by  precept  and  example  the  im- 
portance of  a  good  garden  and  methods  necessary  to  secure  it. 

Chemical  Division.  The  fitting  up  of  a  laboratory  with  every 
thing  needful  in  the  way  of  chemicals  and  appliances  for  perfect 
analytical  work  requires  a  little  time,  and  it  was  not  until  this 
year  that  much  could  be  done.  As  narrated  elsewhere  the  chem- 
ical work  of  the  State  inspection  of  fertilizers  has  been  conducted 
here  and  the  results  published  in  bulletins  and  issued  to  the 
farmers  of  the  State.  Another  season  we  trust  the  various  delays 
incident  to  this  year's  work  will  be  overcome,  the  work  completed 
and  the  fertilizer  bulletins  placed  before  the  public  at  an  earlier 
date.  Many  inquiries  of  a  chemical  nature  come  to  the  Station 
and  are  referred  to  the  Chemist  for  advice.  A  far  larger  number 
of  materials  have  been  received  for  examination  than  heretofore, 
all  of  which  indicates  an  increasing  interest  iA  the  work  of  the 
Station  and  a  desire  for  information  on  the  part  of  the  people  of 
the  State. 

Horlicullural  Division,  With  the  progress  of  each  year  comes 
a  better  condition  of  soil  for  garden  and  experiment  work,  giving 
a  better  opportunity  for  studying  trials  of  varieties  and  seedlings 
as  well  as  more  gratifying  results  from  old  and  well  tried  sorts  of 
fruits  and  vegetables.  A  portion  of  the  experimental  work  of  the 
season  may  be  found  in  bulletin  No.  14  and  the  report  of  the 
Horticulturist  published  herewith.  A  botanical  garden,  including 
a  small  pond  for  aquatic  plants  for  the  purpose  of  illustration  and 
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instruction,  has  been  laid  out  just  east  of  the  bridge  constructed 
for  the  road  to  the  Veterinary  Hospital.  The  temporary  green- 
house was  partly  reconstructed  last  autumn,  making  it  more  con- 
venient and  better  fitted  for  the  work  in  hand  than  before,  but  one 
of  the  pressing  requirements  of  this  Division  is  a  commodious, 
durable  greenhouse,  constructed  with  a  view  to  the  necessities  of 
the  work  and  the  most  modern  ideas  of  heating,  ventilating,  etc. 
Connected  with  the  greenhouse  or  near  by  should  be  a  building 
containing  a  work  room  for  use  of  the  division  and  good  cellar 
storage  room  for  the  keeping  of  roots,  bulbs,  plants,  potatoes  and 
fruit.  With  such  conveniences  this  Division  would  be  equipped  to 
do  much  better  work  in  the  line  of  horticulture. 

Apiary.  The  bees  are  an  interesting  subject  to  many  who  visit 
the  Station.  The  results  this  season  have  been  quite  satisfactory, 
as  may  be  seen  by  the  report  of  the  head  of  this  division.  We 
fully  believe  that  the  influence  bees  and  insects  exert  in  the  proper 
fertilization  of  the  flowers  of  fruits  and  vegetables  is  of  far  greater 
importance  than  is  generally  allowed.  Aside  from  this  great 
benefit  of  which  we  can  form  no  just  estimate,  we  have  the  honey 
stored  by  the  busy  bee  for  our  profit.  The  care  required  is  not 
great  and  the  profit  of  keeping  a  few  bees  is  often  considerable  in 
proportion  to  the  outlay. 

Poultry  Division.  This  is  a  Division  organized  during  the 
year,  but  one  we  believe  is  to  result  in  benefit  to  a  large  class  of 
our  citizens.  Every  farm  has  its  poultry,  quite  often  cared  for  by 
the  wife  or  children  of  the  farmer,  and  a  source  of  revenue  to 
them,  but  farther  than  this,  very  many  members  of  our  large  in- 
dustrial population  who  live  in  factory  villages  and  around  our 
cities  keep  "  a  few  hens,"  and  often '  in  this  class  one  finds  an 
ardent  admirer  of  some  pure  breed.  We  believe  the  work  so  well 
begun  this  season  will  in  time  teach  some  truths  and  lead  to 
profitable  results. 
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Veterinary  Division.  The  hospital  being  in  an  unfinished  con- 
dition, nothing  has  been  done  in  the  waj  of  the  practical  treat- 
ment of  sick  or  diseased  animals  upon  the  farm,  other  than  to 
attend  to  the  needs  of  the  animals  belonging  to  the  Station.  The 
completion  of  the  hospital  in  the  near  future  is  desirable.  Quite  a 
number  of  calls  have  been  made  upon  the  Veterinarian  for  advice 
in  regard  to  sick  or  lame  horses  and  cattle,  and  for  this  reason 
the  office  has  been  supplied  with  a  limited  quantity  of  drugs  and 
medicines  for  use  in  such  cases.  A  reasonable  price  is  charged  to 
cover  the  expense  of  the  same.  In  connection  with  the  State 
Board  of  Agriculture,  the  Veterinarian  was  made  the  final  referee 
in  cases  of  tuberculosis  and  was  called  upon  in  that  capacity  to 
visit  several  herds. 

Field  Day,  To  give  the  farmers  of  the  State  a  good  oppor- 
tunity to  visit  the  Station,  the  use  of  the  grove  at  the  west  end  of 
the  farm  bordering  Laurel  Lake  was  tendered  to  the  R.  I.  State 
Grange  for  a  "  Field  Day,'*  which  proposition  was  accepted  and 
the  picnic  occurred  August  12th.  Excursion  trains  stopped  a  short 
distance  from  the  grove  and  through  the  coui'tesy  of  Messrs. 
Sweet  and  Adams,  neighboring  land  owners,  but  a  short  walk  was 
necessary  to  reach  the  grove.  The  day  was  pleasant,  although 
very  warm,  and  the  roads  very  dusty,  but  some  fifteen  hundred 
people  visited  the  Station.  The  Wakefield  Cornet  Band  furnished 
music  and  a  number  of  speakers  addressed  the  gathering  during 
the  afternoon.  Although  the  dining  accommodations  were  unsat- 
isfactory for  so  large  a  party,  the  first  "  Field  Day"  at  this  Station 
reflected  much  credit  upon  the  Grange  in  the  matter  of  attendance 
and  interest,  and  we  trust  the  future  may  hold  in  store  more  of 
these  valuable  and  pleasant  social  gatherings. 

Fairs.  Exhibits  of  grains,  potatoes,  onions,  etc.,  illustrating 
the  results  of  experimental  work  at  the  Station,  were  made  at  both 
the  Washington  County  Fair  at  West  Kingston  and  the  State  Fair 
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at  Narragansett  Park.  A  poultry  exhibit  was  made  at  both  the 
above  fairs  and  also  the  Woonsocket  Pair  and  the  R.  I.  Poultry 
Show  in  Providence,  designed  to  illustrate  the  results  of  "  caponiz- 
ing."  While  the  exhibiting  at  these  fairs  (without  competing  for 
premiums)  involves  some  expense  to  the  Station,  and  requires  con- 
siderable time  upon  the  part  of  the  heads  of  Divisions,  it  is  believed 
that  the  fairs  afford  an  opportunity  of  illustrating  the  results 
attained  as  cannot  otherwise  be  done. 

A  list  of  the  books,  pamphlets,  periodicals,  papers  and  other  do- 
nations to  the  Station  is  appended  to  this  report  and  we  desire  to 
express  our  thanks  for  the  receipt  of  the  same.  We  also  desire  to 
acknowledge  the  interest  and  faithfulness  with  which  the  heads  of 
Divisions  and  assistants  have  performed  their  duties,  also  our  in- 
debtedness to  those  who  have  conducted  the  co-operative  plot  ex- 
periments as  set  forth  in  the  report  upon  that  subject,  for  the  care 
and  labor  involved  in  the  experiments.  To  the  public  we  are  in- 
debted for  much  encouragement  and  often  suggestions  which  are 
of  value.  We  believe  the  greatest  benefit  can  only  result  from  the 
most  intimate  relation  between  the  people  and  the  Station,  its 
work  and  workers.  We  are  glad  to  record  an  increasing  number 
of  visitors  during  the  year. 
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Comparison  of  winter  and  spring  applications  of  ashes  to  newly 
seeded  meadow,  A  portion  of  the  old  sheep  pasture  at  the  west 
end  of  the  plain  was  plowed  and  seeded  with  a  mixture  of  Timothy 
and  Redtop  in  September,  1890.  It  is  a  light,  sandy  loam  soil 
and  it  was  determined  to  fertilize  the  piece  with  Canada  ashes 
during  the  winter  and  to  determine  whether  any  loss  resulted  from 
washing,  while  the  ground  was  frozen.  The  following  test  was 
made :  The  ashes  were  hauled  directly  from  the  car  and  spread 
from  the  cart  upon  the  field  when  the  ground  was  frozen  and 
covered  with  four  inches  of  snow.  The  field  is  very  level  and  two 
plots  of  1-5  acre  each  were  selected  and  staked  out  side  by  side. 
Upon  the  west  plot,  on  January  6th,  1-2  ton  of  ashes  was  spread 
upon  the  snow  as  early  as  possible,  and  a  corresponding  1-2  ton  of 
ashes  placed  in  barrels  in  a  dry  storehouse  for  application  to  the 
plot  in  the  spring.  The  spring  application  was  made  April  lOth, 
the  ground  at  this  time  being  free  from  frost  but  soft  from  the 
spring  rains,  and  to  prevent  cutting  up  the  field  the  ashes  had  to 
be  applied  by  hand  from  baskets.  This  increased  cost  of  labor, 
coming  at  a  time  of  year  when  farm  work  of  all  kinds  is  especially 
pressing,  is  a  serious  disadvantage.  The  very  dry  weather  of  May 
and  June  shortened  the  crop  very  materially,  but  the  grass  was 
cut  July  10th,  and  the  weight  of  well  cured  hay  upon  the  two  plots 
determined  as  follows:  West  plot,  yield  of  field  cured  hay  per 
acre  from  winter  application,  1906  pounds.  East  plot,  yield  of 
field  cured  hay  per  acre  from  spring  application,  1497  pounds, 
showing  a  gain  of  409  pounds  per  acre  or  27  per  cent,  in  favor  of 
the  winter  application,  to  which  can  well  be  added  the  economy  of 
labor  in  doing  the  work  while  the  ground  is  frozen  and  other  work 
is  not  pressing. 

Rye  crop  following  the  two  years  fertilizer  experiment   with 
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corn.  The  plots  of  land  at  the  westerly  end  of  the  plain  where 
the  fertilizer  experiment  with  corn  was  conducted  during  1889 
and  1890,  were  plowed  in  the  fall  of  1890  and,  without  any  further 
application  of  fertilizers,  were  sown  to  rye.  Below  we  give  a  table 
showing  the  kinds  and  amounts  of  fertilizers  applied  in  1889  and 
1890,  also  the  yield  of  the  rye  crop  harvested  in  1891.  The 
reader  may  be  interested  in  studying  the  following  table  in  con- 
nection with  the  former  tables  given  on  pages  19  and  20  of  the 
Third  Annual  Eleport  of  this  Station. 

I  FERTIMZER  EXPERIMENTS  WITH  RYE. 


FBRTIOZER  APPLIED  PER  ACRE. 


KIND. 


13 
14 


15 


20 


21 


22 


23 


24 


7  Bone  Black 

8  Muriate  of  Potash 

9  Stable  Manure     

10  Nothing 

11  Seaweed 

12  Sulphate  of  Potash 

f  Bone  Black 

\  Ground  Bone 

{Muriate  of  Potash 
Ground  Bone 

f  Stable  Manure 

( Ground  Bone 

16  Ground  Bone 

,-    ("Seaweed 

(Ground  Bone 

,g   j  Sulphate  of  Potash. . . 
^®   \  Ground  Bone     .... 

I  Muriate  of  Potash 

Bone  Black 

I  Sulphate  of  Ammonia. 

'  Stable  Manure 

■  Muriate  of  Potash 

Sulphate  of  Ammonia. 

'  Muriate  of  Potash 

'Sulphate  of  Ammonia. 

'  Seaweed 

-  Muriate  of  Potash 

Sulphate  of  Ammonia. 
Sulphate  of  Potash. . , 
'  Muriate  of  Potash  . . 
Sulphate  of  Ammonia. 


1889. 


KIND. 


Lbs. 

320  Bone  Black. 

16U| Muriate  of  Potash.. 

6  cd.  I  Stable  Manure 

I  INothing 

llOcd.Notliing 

I      160  Sulphate  of  Potash. 

I      320  Bone  Black 

I      400  Ground  Bone 

,      160  Muriate  of  Potash  . 

400| Ground  Bone 

!    6  cd.  I  Stable  Manure 

400  Ground  Bone 

I      400  Ground  Bone 

lOcd.l 


I      400,Ground  Bone.   

160  Sulphate  of  Potash.. 
I      400  Ground  Bone 

160  Muriate  of  Potash... 
I      320 

160  Nitrate  of  Soda 

'    6  cd.  Stable  Manure     .  .    . . 

160  Muriate  of  Potash... 
I      160  Nitrate  of  Soda ...... 

160  Muriate  of  Potash  . . 

'      160  Nitrate  of  Soda 

llOcd.i 

I      160  Muriate  of  Potash... 

'       160  Nitrate  of  Soda 

160  Sulphate  of  Potash.. 

160  Muriate  of  Potash. . . 

160Nitrateof  Soda... 


TlBLD 
PiB  ACBK. 


1890. 


1891. 


Orain.    Straw 


Lbs.  I  Bush. 


180, 
110 
led 


200 
180, 
400 
llOl 
400 
J  cd.! 
400: 
400 

400 
200 
400 
110 

160, 
Jed.' 
110 
160 
110 
160 

iio| 
160; 

100 
110' 
160, 


2.91 
00.00 
14.40 
OO.OOi 

1.34| 


oo.ooj 

8.26 

11.65 

21.88 
11.30 

12.64 

7.43 


Lbs. 

381 
0000 
1829 
0000 

170 
0000 

1225 

1259 

2477 
1218 

1525 

1082 


00.00  0000 


24.06 

3117 

1.70, 

476 

2.55 

538 

00.00 

0000 
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Referring  to  the  above  table,  we  have  a  good  illustration  of  the 
real  condition  of  the  soil.  The  plots  on  which  no  fertilizer  was 
applied  have  produced  comparatively  nothing,  and  those  on  which 
only  nitrogen  and  potash  in  the  most  soluble  form  have  been 
applied,  such  as  nitrate  of  soda,  sulphate  of  ammonia,  muriate  and 
sulphate  of  potash,  have  produced  little  or  no  rye.  Noticing  the  plots 
on  which  ground  bone  was  applied  and  considering  its  cheapness 
we  find  that  we  have  a  fair  crop  of  rye  for  the  money  expended- 
Phosphoric  acid  applied  in  the  form  of  bone  black  did  not  give 
such  lasting  benefits  to  the  soil  as  when  applied  in  the  form  of 
ground  bone,  but  upon  examination  of  the  table  showing  results  of 
the  first  application  in  1889,  we  find  bone  black  to  have  produced 
the  better  yield. 

It  will  be  noticed  that  the  sea  weed  applied  on  plots  11  and  23 
in  18813  have  become  nearly  exhausted,while  the  same  may  be  said 
of  plot  17,  since  with  its  sea  weed  in  1889,  in  addition  to  ground 
bone  in  1889  and  1890,  it  has  produced  only  1.34  bushels  more 
rye  than  plot  16,  which  received  tlie  same  amount  of  ground  bone 
without  the  sea  weed. 

The  rye  crop  from  plots  15  and  21  tells  us  that  nitrogen  and 
potash  added  to  stable  manure  made  a  better  fertilizer  for  the  rye 
crop  than  a  combination  of  stable  manure  and  phosphoric  acid, 
while  the  reverse  proved  true  with  the  corn  crop. 

We  repeat  the  conclusions  drawn  one  year  ago.  "//  is  evident 
that  this  soil  is  very  deficient  in  phosphoric  acid  and  that  unless 
that  element  is  sui>plied  the  expenditure  of  money  for  other  fertiliz- 
ing elements  is  a  positive  tvaste,^^ 

1890  Oat  Experiment  Continued,  The  ground  on  which  the 
oat  experiment  of  1890  was  conducted  as  described  on  pages  15 
to  17  of  the  Third  Annual  Report  of  this  Station  was  again 
sown  to  oats  in  the  spring  of  1891.  Sea  weed  at  the  rate  of  9.14 
cords  per  acre  was  applied,  being  spread  from  the  wagon  as  it  was 
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hauled,  costing  f4  per  cord  or  $36.56  per  acre.  April  7th  the. 
ground  was  plowed  to  a  deptli  of  6  inches  with  a  Syracuse  sulky 
plow.  April  8th  the  field  was  divided  into  north  and  south  halves, 
the  former  sown  broadcast  and  the  latter  drilled  with  an  Empire 
grain  drill.  York  State  white  oats  were  sown,  3  bushels  per  acre 
in  each  case.  The  ground  where  the  oats  were  sown  broadcast 
was  harrowed  once  before  and  twice  after  the  oats  were  sown. 
When  the  oats  were  drilled  the  ground  was  harrowed  twice  and 
then  drilled.  The  following  table  shows  the  amount  and  cost  of 
fertilizers  used  in  1890  and  1891  as  well  as  the  yields  of  grain 
and  straw  in  1891. 

TABLE  .SHOWIXG  TIIK  KIND,  AMOUNT  AND  COST  OF  FEKTIMZKR 

I\  1800  AXf)  1S91;    ALSO  THE   YIia.D  OF   OATS 

AXD  STRAW  I\  ISOL 


FERTIUZERS  USED. 


Cost  peii  AtnE.  g    I  Yield  per  Acre,  1891. 


yj 


1890.  I     I  ij„9h.  of        M>B.of 
!       **'^-      I           "^^-  =J  Grain.  Straw. 
_        ______                      __  '                .     I 

,   flWo    lbs.  Eaile's    Iloisefoot  So.awctul    at  ♦!).  51 .4  .  . .  .'3022 

^  \      Guano         .^U .02  the    rate    of  K r)5 .5  ....  Ami 

.,  fDSri    lbs.  Earlt-'s    Iforsefoot  1).14      cords  I).  .j(j.7 28;n 

-  \     (iuaiio 14.02  per    acre   at  B.i IJO.O 3707 

..  ^035    ll>s«.  Earle's    llorscfoot  654  ]wv  cord  1).  50.3 2831 

/      Guano 14.02  --  S30.5(>.  B.'    . . .  02.5    ...  4254 

,   1  935    lbs.  Earlc's    Horsofoot I>.  54.4  ....  2193 

^i      (iunno 14.02 B.     ..    03.4... 3131 

-  r  Xothin*? D.  GO.O  ....  3478 

''   I         ''        B 08.9  ....  3839 

,.  (Xolliing 1).  47.7  ....  2009 

I        *•        B.  ....51.8    ...3553 

-  <  i 877  lbs.  Mixed   Cheniicals 1)  53  7    ...  2940 

'\  "  ''  14.02 v....  B 49.0    ...2001 

.    f  ;  877  lbs.  Mixed  Chemicals I).  48.1  ... .  2000 

^  I  •*  "-  14.02 B.  ...    41.8  ...     1743 

,,  s  j  S77  lbs.  Mixed  Chemicals 1>.  52.7  . . .    2974 

•    \  '*  *'  14.02 B.  ....40.0    ...2110 


•I). -Drilled.    B.— Broadcwt. 

j  yi\xp!il  chemfealH  contained  74  lbs.  muriate  of  potash,  100  lbs.  niirnte  of  soda,  403  lbs  of  dja. 
tolved  tmoe,  100  lbs.  fine  ground  bone,  100  Ibtt.  tankage  and  100  iba.  HUlphnte  of  ammonia. 

4 
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Prom  the  above  table  we  find  that  the  average  of  the  Earle's 
Horsefoot  Guano  plots,  1,  2,  3  and  4,  was  57.5  bushels  per  acre,  of 
plots  5  and  6  (nothing  1890,  seaweed  1891)  the  average  yield  was 
57.1  bushels  per  acre,  while  where  the  mixed  chemicals  were 
applied,  plots  7,  8  and  9,  the  average  yield  was  45.4  bushels  per  acre, 
thus  showing  that  neither  the  mixed  chemicals  nor  the  Horsefoot 
guano  applied  in  1890  seemed  to  benefit  the  crop  in  1891. 

A  little  of  the  seaweed  was  hauled  in  September  and  spread 
upon  plots  7,  8  and  9,  where  the  oats  were  sown  broadcast,  also 
upon  plot  1,  where  the  oats  were  drilled.  The  seaweed  was 
applied  to  the  remainder  of  the  field  during  the  winter  and  spring. 
It  will  be  seen  by  the  table  of  yields  that  where  the  seaweed  was 
applied  in  September,  the  yield  was  much  lighter  than  upon  other 
portions  of  the  field,  apparently  indicating  a  loss  through  ex- 
posure upon  the  surface  for  so  long  a  time. 

This  experiment  will  be  continued  another  year  to  determine 
the  lasting  qualities  of  the  seaweed  and  whether  the  guano  or 
chemicals  will  give  any  apparent  gain  in  the  crop. 

Drill  versus  Broadcast  Seeding.  The  experiment  with  the  two 
methods  of  sowing  was  tried  one  year  ago  and  repeated  this  year, 
dividing  every  plot;  sowing  the  north  half  broadcast  and  the 
south  half  with  an  Empire  Grain  drill,  using  the  same  amount  of 
seed  in  each  case. 

The  broadcast  oats  came  up  first  and  gave  a  little  better  appear- 
ance all  through  the  growing  season,  but  at  harvest  showed  an 
increase  over  the  drilled  oats  of  only  37  pounds  per  acre. 

VARIETY  TESTS. 

Oais.  Twenty-eight  varieties  of  oats  were  sown  on  plots  6x8 
feet.  Two  ounces  of  seed  were  used  on  each  plot  (about  3  1-2 
bushels  per  acre)  and  one  pound  of  good  fertilizer  applied.  Tlie 
oats  all  came  up,  grew  and  ripened  quite  uniformly.  American 
Welcome,  Early  Blossom,  Pringle's  Progress,  Swedish  and  Har- 
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gett's  White  were  ready  to  cut  August  6th.  The  remaining  white 
varieties  were  ripe  August  11,  while  the  black  oats,  Black  Etampes, 
Joanette  Black  and  Chennailles  Black  were  not  ripe  until  August 
15th,  Chennailles  Black  being  a  little  earlier  than  the  other  two. 
Tlie  seed  marked  0.  A.  C.  was  donated  by  the  Ontario  Agricult- 
ural College  in  1889.  We  shall  test  on  a  larger  scale  the  best  ten 
varieties  the  coming  season,  with  a  view  to  introduce  and  dis- 
tribute some  of  the  most  promising  kinds  among  the  farmers  of 
the  State.     The  following  gives  the  results  : 

OATS. 


Name  of  Variety. 

Where 
Obtained. 

0.  A.  C. 

u 
u 



Nativity. 

1 

Y'ield  per  Aci 

e. 

Grain. 

Str 

4198] 

3119 

3460 

2950 

3290 

3176 

3232 

2893 

2893 

20(>6 

2983 

3003 

2269 

2893 

2485 

2(J66 

1985 

2836 

2382 

22f;9 

3176 

2722 

2722 

2212 

3062 

1872 

1531 

*w. 

Bavarian 

ChennaiUes  Black 

Ko^edale 

Kussiau 

Cunada 

France 

Canada 

70.9  Bush. 

69.1  " 

63.8  " 

62.9  " 

60.2  '' 
58.5      " 
58.5      ^' 

58.5  '' 

55.0  '' 
51.4      '' 

49.6  '* 

49.6  '' 
47.8      '' 

46.1  '' 

40.7  •' 
40.7      '' 
39.0      '' 
39.0      '' 
39.0      '' 
35.0      '' 

r.bs. 

Improved  Ameru^an 

Michigan  Clipped 

1 

Xew  York  State 

Vermont 

Joanette  Black 

Seed  Store. 
0.  A.  C. 

France 

Kussia 

Germ  an 3'..  . . 

I^egonia 

Improved  Bestliorn 

York  State  White 

White  Abundance 

O.  A.  C. 

u 
(( 
u 

(I 

Seed  .store. 
0.  A.  C. 

France 

England..  . . 
|Germany.  . . 

Germany.  . . 
Germany.  . . 
Germany.  . . 
Canada 

Earlv  Blossom 

Probsteier 

Siberian 

Oderbriicher 

Georgian  White 

Danebrog 

Pringle's  Progress 

Swedish. 

White  Tartarian 

Russia.  .. . 

35.0  *' 
35.6      '* 

30.1  '' 
21.3      " 
19.5      '' 
11.8      *' 

Ilarsrett's  White 

Banner 

'    O.A.'cV* 

u 

Canada.   ... 
Germany.  . . 

France 

England 

American  Welcome 

Black  Etjuiipes 

Flying  Scotchman 

Barley.     Twenty-two  varieties  of  barley  were  sown  on  6x8 
feet  plots,  ufcing  2  ounces  of  seed  and  1  pound  of  good  fertilizer. 
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The  yields  were  not  very  satisfactory,  as  will  be  seen  by  tlie  folr 
lowing  table.  Those  marked  O.  A.  C.  were  donated  in  1889  by 
the  Ontario  Agricultural  College. 


Name  of  V 

aricty. 

BARLF.Y 

1        Where 
j     Obtained. 

.'      O.  A.  C. 

J            '' 

.1 

Nativity. 

Yield  per  Acre. 

1 

1    Grain. 

1     Straw. 

♦Guymalaya 

P!i(pnix 

Sweden 

(ierinany. . . 

Canada.* 

Canada 

Germany. . . 

1 

'l8.91Uish 
15.9      ^^ 
14.8      '' 
13.8      *' 
10.0      '' 
'  9.5      '' 

'?:?  ;: 

'  .4.7      *' 
j  4.7      '' 
1  4.1      '* 
1  3.5      " 
!  3.5      ^^ 

1302] 
935 
1100 
ilOlO 
'  (>52 
1  907 
904 
1  737 

i  340 

539 

1  340 

I  283 

r.bs. 

0  Rowed 

Chevalier 

Probsteier 

('ape 

Barley  on  Wheat  How 

Ktni»ress 

.'  Washin, 
.       0.  A. 



C. 

^ton. 
C 

E norland  .  . . 
Germany. . . 

Kupsia 

Russia 

England..  . . 
NevvZealand 
(iermany.  . . 

Australian 

Melon 

Maudschurei 

Improved  Golden  Melon. . . 

Choval'ier 

Italian  Kioe 

*  Gnymnlnya  produced  a  good  crop  (apparently  the  beet  of  all)  but  as  a  part  of  it  was  used  for 
oxbibltion  and  was  not  threshed,  we  omit  the  yield. 

The  following^  varieties  wei'C  given  the  same  chance  as  the 
above,  but  their  yields  were  too  light  to  be  worth  calculating  : 
Golden  Di*op,  Spreading  or  Fan,  Peerless  White,  Early  Black, 
Ballett's  Pedigree,  Cheyne,  Kalina  and  Skinless. 

The  earliest  varieties,  Phoeni.x,  6  Rowed,  Chevalier  (Canada), 
Probsteier,  Cape,  Italian,  Rice,  Maudschurei  and  Barley  on  Wheat 
Row  were  ripe  and  cut  July  29.  Tlie  remaining  varieties  were 
not  ripe  until  August  6.  It  is  our  plan  to  test  the  best  five  or  six 
varieties  another  year. 

Wheat  In  the  fall  of  1890,  6  varieties  of  wheat  were  received 
from  the  Rural  New  Yorker  and  11  from  Carter's  London.  Thej 
were  sown  but  all  winter  killed.  Thinking  that  they  might  pos- 
feibly  have  been  spring  varieties,  we  sowed  more  of  the  same  April 
30tli,  resulting  in  failure  to  mature. 
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Twenty  spring  varieties  were  sown  April  30th,  with  the  follow- 
ing results : 


Xame  of  Variety. 

Where 
Obtained. 



O.  A.  C. 

Steele  Bros. 
0.  A.  0. 

Nativity. 
Canada 

Tie 

Grai 

10.40  E 
5.67 
5.20 
5.20 
5.20 
5.20 
4.72 
4.25 
2.84 
2.36 

»ld  per  Acre, 
n.         Straw. 

White  Russian 

5ush.il588  Lbs. 

RedFyfe 

"       907     '' 

CampbeH's  White  Chaif.  . . . 

"     ,1049    '' 

Colorado 

Canada 

"      .... 

It       '    "' 
Russia 

"     ,  93G    '' 

Green  Mountain. 

"     '  909     '' 

Red  Fern 

*'     1  709    "■ 

White  Fyfe 

Ladoga 

u     ,  (524    C4 
u     1  482     " 

Dantzic 

Triuniph 

u      '    7;^7      u 

"     '  052     '' 

The  following  varieties,  the  most  of  which  are  foreign,  were 
tried  beside  the  above  but  they  were  almost  total  failures.  King 
Bartigen,  Medeah,  Wild  Goose,  Spelz,  Herison  Bearded,  Black 
Trimenia,  Sorentino,  Poland,  Holben's  Improved  and  Pringle's 
Champion.  It  would  seem  from  the  above  light  yields  that  our 
Rhode  Island  plain  lands  cannot  grow  wheat  with  profit.  It  might 
be  added  that  the  soils  on  which  grains,  oats  and  wheat  were 
grown  was  rather  light  and  not  what  would  be  selected  for  good 
wheat  and  barley  land. 

Sorghum,  The  seeds  from  eleven  different  heads  of  sorghum, 
sent  from  the  Department  of  Agriculture,  AVashington,  were 
planted  June  10th  and  liberally  fertilized.  The  sorghum  made  a 
fair  growth  but  not  sufficient  to  warrant  us  in  making  a  chemical 
study  of  its  sugar  value. 

Sugar  Beets.  The  following  five  varieties  of  sugar  beets,  the 
seed  of  which  was  received  from  the  Department  of  Agriculture, 
Washington,  were  sown  May  2d.*     Balteau  Desprez  Richest,  Flor- 

•  The  coil  on  wbicb  ibe  b«et«  were  iowd  wa«  a  light  sand  and  bad  not  lately  been  plowed  deeper 
than  aix  incbea.    Tbe  seed,  too,  waa  one  year  old. 
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imond  Desprez  Richest,  Simon  Le  Grand,  Dippe's  Valmorin  and 
Dippe's  Kleinwanzleben. 

Only  two  varieties  attained  sufficient  growth  for  analysis.  Bal- 
teau  Desprez  Richest  and  Fiorimond  Desprez  Richest  contained 
13.39  and  13.56  per  cent,  cane  sugar  respectively. 

Flax^  Hemp,  etc.  An  attempt  to  grow  a  small  quantity  of  flax 
met  with  fair  success.  It  grew  to  the  lieight  of  18  inches  and  the 
heads  were  fairly  well  tilled  with  seeds.  Our  trial  with  hemp 
proved  a  failure,  as  did  also  Pearl  Millet,  probably  owing  to  the 
age  of  the  seeds,  as  hardly  a  stalk  appeared  upon  the  plots.  The 
Pearl  Millett  sown  was  from  the  same  sample  sown  in  1889  and 
wliich  then  produced  a  rank  crop  of  fodder  from  5  to  7  or  more 
feet  in  height.  Its  chief  disadvantage  as  a  fodder  crop  is  its 
rather  slow  and  feeble  growth  after  germinating,  until  well  rooted, 
when  its  growth  is  rapid.  It  requires- a  warm,  mellow  seed  bed 
for  best  results.     Fresh  seed  should  be  used. 

A  few  seeds  of  Jerusalem  corn  were  planted,  resulting  in  a  fair 
growth,  as  did  also  the  Kansas  King  corn.  The  latter  grew  to  a 
good  height,  producing  very  large,  juicy  stalks.  We  believe  this 
corn  would  prove  profitable  to  use  in  soiling  and  making  ensilage. 
It  was  not  planted  until  May  28th,  but  reached  the  height  of  10 
feet,  with  ears  well  developed,  though  not  mature. 

Snivt  of  Oafs.  The  ^^ Jensen  hoi  water  treatment  "  of  oats  for 
the  prevention  of  smut  was  tested  as  follows :  Six  varieties  were 
sel  ectcd  and  two  2  ounce  lots  of  seed  of  each  variety  were  weighed 
out.  Before  sowing,  one  lot  of  each  variety  was  immersed  in  water 
at  from  ISS""  to  136°  for  five  minutes.  The  other  was  sown  un- 
treated. The  varieties  of  oats  selected  for  the  experiment  were 
White  Bonanza,  York  State,  Early  Blossom,  Russian,  New  York 
State  and  Vermont.  White  Bonanza  was  used  unthreshed  to  ex- 
liibit  at  the  fairs  and  its  yield  was  not  computed.  The  remaining 
five  varieties  weie  thieslicd  with  the  following  results: 
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ETY. 

UNTRI 

Bush,  of 

Grain  per 

Acre. 

EATED. 

TREATED. 

NAME  OF  VAKl 

Pouods  of 
Idtraw  per 
J       Acre. 

3  63 
2893 
2950 
3232 
2893 

15031 
3006 

Rush,  of 

Grain  per 

Acre. 

Pounds  of 

Straw  por 

Acre. 

York'  State 

49.6 
47.8 
63.8 

58.5 
58.5 

"~278.2~ 
55.64 

67.3 
65.6 
62.2 
56.7 
67.3 

3289 

Early  Blossom 

Kussian 

3176 
3119 

New  York  State 

3009 

Verniont 

3743 

Total 

319.1 
63.82 

8.18 

16333 

Average 

Gain  in  favor  of  Tre 

*  •   •  * 

ated  Oats. . . 

3266 
260 

From  the  above  we  find  that  the  treated  oats  show  a  gain  in 
yield  of  grain  of  8.18  bushels  per  acre  or  14.7  per  cent.;  and  a  gain 
of  260  pounds  of  straw  or  8.6  per  cent.  There  was  in  the  New 
York  State  treated  plot  one  stalk  of  smut.  It  is  possible  that  this 
variety  was  not  immersed  lon^  enough  in  the  hot  water  to  com- 
pletely destroy  the  smut  spores.  The  untreated  oats  contained  3 
to  4  per  cent,  of  smutted  heads.  The  gain  in  the  crop  through 
treating  the  seed  is  much  greater  than  would  be  the  case  were  the 
3  to  4  per  cent,  of  smutted  heads  replaced  with  sound  ones. 
Whether  tliere  may  be  a  partial  development  of  smut  in  some 
plants  sufficient  to  dwarf  them  and  lessen  the  yield  without  being 
manifest  to  the  eye  as  smut  or  whether  the  hot  water  treatment 
in  some  unexplained  way  gives  increased  vigor  to  the  plants 
besides  destroying  the  smut  is  not  apparent.  Similar  results  have 
been  attained  elsewhere.  We  quote  from  Prof.  W.  A.  Kellerman : 
•"The  yield  of  oats  when  treated  with  hot  water  *  *  f  to  prevent 
smut  is  increased,  not  simply  by  an  amount  which  equals  the  por- 
tion destroyed  by  smut,  but  by  at  least  twice  that  amount."  A 
bulletin,  No.  15,  to  be  issued  April,  1892,  will  contain  directions 
for  treating  the  seed  and  further  information  in  regard  to  oat  smut. 

Fertilizer  experiment  with  corn,     A  piece  of  land  west  of  the 


*  Balletln  No.  22,  page  81,  Experiment  Station  of  the  Kansas  State  Agricultural  College. 
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field  used  for  the  twentieth  acre  plots  was  plowed  soon  after  hay- 
hyr  in  the  season  of  1890.  The  soil  is  a  liglit  sandy  loam,  too 
thin  in  quality  to  produce  any  crop  without  liberal  fertilizing.  An 
acre  at  the  east  end  of  the  field  was  manured  with  12  1-10  cords 
of  stable  manure,  costing  $78.50.  It  was  determined  to  test  1-4 
acre  plots  with  fertilizers  in  comparison  with  the  stable  manure. 
Six  plots  of  1-4  acre  eacii  were  laid  off,  care  being  taken  to  select 
only  such  portions  of  the  field  as  presented  soil  of  an  even  quality, 
rejecting  such  portions  as  contained  even  shallow  hollows,  on 
account  of  the  soil  being  deeper  there  through  the  effect  of  "  wash- 
ing." The  stable  manure  was  hauled  to  the  field  and  spread  dur- 
ing the  last  of  December.  The  entire  field  was  plowed  to  the 
depth  of  about  6  inches  by  April  24th.  Where  manure  was 
applied  the  land  was  fitted  for  planting  by  harrowing  and  cross 
harrowing  with  the  Acme  and  Thomas  smoothing  harrows,  April 
28  and  29.  Where  fertilizers  or  chemicals  were  applied  the  fur- 
rows were  smoothed  down  and  the  fertilizer  applied  by  hand 
broadcast  and  harrowed  in  by  working  each  plot  separately,  twice 
over,  with  the  smoothing  harrow.  The  field  was  marked  for 
planting  in  rows  three  feet  apart  each  way,  using  a  marker  con- 
structed for  the  purpose  as  follows :  Seven  common  round  iron 
window  weights,  six  pound  size,  were  purchased,  a  light  pole  about 
28  feet  in  length,  a  piece  of  board  1  1-2  or  2  inches  wide  and  19 
feet  in  length,  and  seven  pieces  of  stout  cord,  each  about  7  feet  in 
length,  were  procured  Mark  the  pole  at  points  exactly  three  feet 
apart,  beginning  6  inches  from  one  end,  (screw  eyes  may  be  in- 
serted) and  fasten  a  cord  at  each  such  point,  except  the  last.  Bore 
seven  holes  large  enough  to  pass  the  cord  through  the  strip  of 
board  at  points  three  feet  apart;  pass  the  cords  through  the  holes 
and  to  each  one  fasten  a  window  weight.  The  board  will  keep 
the  weights  evenly  spread  and  prevent  any  rolling  in  marking  over 
rough  ground.     Two  men  use  the  marker,  one  carrying  each  end 
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of  the  pole.  If  care  is  taken  to  make  the  first  line  straight  and 
the  man  at  the  end  where  there  is  no  weight,  in  returning  carefully 
follows  the  last  mark  made,  a  large  field  can  be  marked  very 
quickly  and  accurately,  as  each  trip  across  the  field  marks  seven 
rows.  The  men  should  keep  abreast  of  each  other  to  do  perfect 
marking.  The  corn  is  quickly  planted  in  the  checks  by  the  use  of 
an  "  automatic  "  hand  corn  planter,  dropping  four  to  six  kernels 
in  the  hill,  1  1-2  to  2  inches  deep.  The  germination  and  growth  v 
of  the  corn  showed  plainly  that  the  harrowing  given  was  insuffi- 
cient to  thoroughly  incorporate  with  the  soil  the  amount  of  fer- 
tilizer and  chemicals  applied.  The  yield  where  the  larger  amounts 
of  mixed  chemicals  were  applied  was  decreased  by  the  failure  of 
the  seed  to  germinate,  replanting  causing  an  undue  proportion  of 
soft  corn,  and  the  dwarfing  of  the  crop  as  a  whole  through  the  ex- 
cessive quantity  of  chemicals  insufficiently  incorporated  with  the 
soil. 

The  number  of  missing  hills  which  were  replanted  June  16,  and 
the  yield  of  soft  corn  upon  each  plot  was  as  follows  : 

Yield  of  Soft  Com 
Plot  No.  Missing  Hills.  in  lbs.  per  Plot. 

1 13 40 

2 66 65 

3 294 126 

4 136 107 

5 19 107 

6 204 124 

The  cultivating  was  done  with  a  "  Planet,  Jr."  or  "  Iron  Age  " 
cultivator  and  was  intended  to  be  shallow,  keeping  tlie  surface 
mellow  and  free  from  weeds.  The  field  was  cultivated  June  5, 
July  28,  and  hand  hoed  June  9  to  13,  and  July  21. 

The  corn  was  cut  up  and  shocked  September  21-24,  and  husked 
and  weighed  October  26  to  November  2.    The  weather  was  very 
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fine  and  the  stover  was  dry  and  in  good  condition  for  storing  in 
the  barn  or  stacking.    The  following  table  gives  the  results : 


Yield  of  Corn  per 

Acre— 1  buBh.  =  70  lbs. 

of  Corn  on  the  Cob. 


Hard. 


Soft. 


«  > 


^s 


$78  60^74  66:166  00  2.81 


78  60<  61  30 


I 


Nitrate  of  Soda 1500 

Muriate  of  Potaab 650 

Same  aa  No.  8,  >^  Ration. . 
Same  aa  No.  3,  ^  Ration. . 

Ground  Bone 

Nitrate  of  Soda 

Muriate  of  Potoab 


676  lbs. 
184  " 
246    •* 


46  98  3.88 


I  I  I 

78  60    28  061  21  06  9.6 

1  I  ' 

39  26    31  64  23  66  6.91 


Yield  of 

Stover 

per  Acre. 


id 


h 
O 

> 

3 


to  87  4020  $14  07 1  $70  94 
1  46  4812    16  84'  64  29 


3  60  2728 
2  69  2121 


9  54 


34  ao 


8  47    34  T12 


19  63'  35  43   26  67  6.2li    2  33  2346     8  21    37  11 


21  00    21  261  15  06  8.63,    3  24  19G8!    6  89    26  08 

I         '         I      I         I      I  ! 


Test  of  varieties  of  corn.  White  Capped  and  Lackawaxen,  two 
varieties  of  white  flint  corn,  were  grown  on  1-4  acre  plots  under 
similar  treatment.  The  1-4  acre  of  white  capped  corn  was  plot 
No.  1  in  the  fertilizer  experiment,  and  the  Lackawaxen  was 
planted  upon  1-4  of  the  same  acre,  fertilized  with  the  same  quantity 
and  quality  of  stable  manure  and  the  land  prepared  in  the  same 
manner  and  planted  May  23.    The  following  are  the  results  : 


Name  op  Variety. 


White  Capped.. 
Lackawaxen.... 


Bash,  per  Acre. 

Hard 
Corn. 

Soft 
Corn. 

74.66 

2.31 

66.64 

7.70 

Tons  of 

Stover 

per  Acre. 


Value  of  Crop  per  Acre. 


Hard 

Corn 

75c  per 

Bush. 


2.01 
2.23 


$56  69 
49  15 


Soft 
Com 


$0  87 
289 


$14  07 
16  61 
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November  6th,  60  pounds  of  each  variety  on  the  cob  was  hung 
in  bags  in  the  crib  to  determine  the  amount  of  shrinkage  of  each 
during  the  winter.    This  result  will  be  published  in  a  later  report. 


CO-OPERATIVE  FIELD   EXPERIMENTS  WITH  FERTILIZ- 
ERS,  ON  INDIAN  CORN. 

J.    D.   TOWAR. 

The  plan  adopted  for  the  co-operative  field  experiments  for  the 
season  of  1890,  and  carried  out  by  Dr.  H.  J.  Wheeler  as  published 
in  the  report  of  the  Experiment  Station  work  of  that  year,  was 
continued  during  1891  in  a  like  manner,  with  the  same  amount 
and  kind  of  fertilizers  and,  as  far  as  possible,  on  the  same  ground. 

We  were  obliged  to  discontinue  the  experiment  at  Nayatt  Point 
and  substitute  a  plot  of  ground  near  Newport,  under  charge  of 
Hon.  Melville  Bull.  It  was  deemed  advisable  to  change  the  loca- 
tion of  the  experiment  acre  on  Mr.  Tefft's  farm  to  one  of  higher 
ground,  as  the  field  used  last  year  was  too  wet.  The  experiment 
at  the  south  end  of  Jamestown  was  discontinued.  On  the  remain- 
ing eight  fields  the  experiment  was  repeated  the  same  as  one  year 
ago. 

As  will   be  seen  by  the  accompanying  plan,  the  arrangement  of 
the  plots  was  exactly  the  same  as  in  1890. 
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PI.AX  OF  EXPERIMENTAL  FIELDS. 

SkowiJig  the  an-angements  of  plots  and  the  kind  and  amount  of  fertilizers 
applied.  Twenty  plots^  each  plot  one-twentieth  of  a7i  acre.  Where 
possible  \mmanured  strips  were  left  between  the  plots. 


0. 

No  Manure. 

1. 

Nitrate  of  Soda,  7.5  lbs. 

2. 

Dissolved  Boue  Black,  17.5  lbs. 

3. 

Muriate  of  Potash,  6.5  lbs. 

4. 

Nitrate  of  Soda,  7.5  lbs. ;  Dissolved  Bone  Black,  17.5  lbs. 

5. 

Nitrate  of  Soda,  7.5  lbs. ;  Muriate  of  Potash,  6.5  lbs. 

0. 

Dissolved  Bone  Black,   17.5  lbs.;   Muriate  of   Potiish,  6.5  lbs.; 
"  Mixed  Minerals." 

7.  Mixed  Minerals  as  No.  6,  plus  Nitrate  of  Soda,  7.5  lbs.,  %  Ration. 

8.  Mixed  Minerals  as  No.  6,  plus  Nitrate  of  Sod«i,  15  lbs.,  %  Ration. 


0.    Mixed  Minerals  as  No.  6,  plus  Nitrate  of  Soda,  22.5  lbs.,  full  Ration. 

Ga.  Mixed  Minerals.    Duplicate  of  No.  6. 

10.    Mixed  Minerals  as  No.  6,  plus  Sulphate  of  Ammonia,  5.8  lbs., 
%  Ration. 


11.    Mixed  Minerals  as  No.  6,  plus  Sulphate  of  Ammonia,  11.6  lbs., 
%  Ration. 


12.  Mixed  Minerals  as  No.  6,  plus  Sulijhate  of  Ammonia,  17.4  lbs.,  full 

Ration. 

66.  Mixed  Minerals.    Duplicate  of  No.  6. 

13.  Mixed  Minerals  as  No.  6,  plus  Dried  Blood,  11  lbs.,  %  Ration. 

14.  Mixed  Minerals  as  No.  6,  plus  Dried  Blood,  22  lbs.,  %  Ration. 


15. 

Mixed  Minerals  as 

No. 

6, 

plus  Dried  Blood, 

33  lbs. 

full  Ration. 

G(\ 

Mixed  Minerals  as 

No. 

6. 

Duplicate  of  No. 

6. 

00. 

No  Manure. 

■  !■ 
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Our  fertilizing  materials  cost  us  on  board  the  cars  at  Pawtucket 
as  follows : 

Nitrate  of  Soda $48  00  per  ton. 

Sulphate  of  Ammonia 74  00      " 

Dried  Blood 86  00      " 

Muriate  of  Potash 47  00      " 

Dissolved  Boneblack 25  00      " 

At  the  above  prices,  and  according  to  the  following  analyses  of 
these  materials  by  our  Station  chemists,  nitrogen  cost, 

In  the  form  of  nitrate  of  soda $15.81  per  pound. 

"  «  "     ammoniates 18.45     «       " 

"  "  "  organic  nitrogen 
(blood,  after  allowing  the  value  of  phos- 
phoric acid  at  6  cents  per  pound) 15.18    "       " 

Potash  (potassium  oxide)  cost 4.18    "      " 

Phosphoric  acid '  8.13    <*      " 

ANALYSES     OF    FEBTILIZIN6  MATEBIALS     USED   IN    THE    CO  OPERATIVE 
FIELD   EXPERIMENTS. 

Nitrogen. 

Sulphate  of  Ammonia 20.05  per  cent. 

Nitrate  of  Soda 15.18        " 

Dried  Blood ; 10.26        " 

Potassium  Oxide. 
Muriate  of  Potash 56.20  per  cent. 

Phosphoric  Acid. 

Dissolved  Bone-black,  Soluble 14.98  per  cent. 

«  "  Reverted 88        " 

"  "         Insoluble 18       « 

"  "         Total 15.49       « 

Dried  Blood,  "    8.21       ** 
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Some  changes  were  necessitated  in  the  amount  of  fertilizers 
used.  The  muriate  of  potash  was  a  little  stronger  in  actual  potash, 
so  tlie  amount  per  plot  was  reduced  to  6^  pounds.  The  dissolved 
bone-black  applied  this  year  was  found  to  contain  less  phosphoric 
acid  than  last  year,  tliough  this  fact  not  having  been  learned  before 
the  material  was  used,  the  same  amount  of  bone  as  before  was 
applied.  The  quantity  of  sulphate  of  ammonia  used  was  increased 
a  little.  The  dried  blood  used  contained  3.21  per  cent,  of  phos- 
phoric acid,  tljus  furnishing  the  dried  blood  plots  with  a  greater 
supply  of  phosphoric  acid  than  any  of  the  other  plots  in  the  exper- 
iment. 

Tlie  following  are  the  tabulated  amounts  of  each  element  applied 
per  acre,  according  to  the  analyses  made  at  our  laboratory  : 
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TABLE  SHOWING  THE  WEIGHT   AND  COST  OV  FERTILIZERS. 
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Special  care  was  exercised  in  working  the  ground»preparatorj 
to  planting  the  crop,  so  as  not  to  mix  the  soil  of  one  plot  with  that 
of  its  neighbor.  The  ground  was  plowed,  harrowed  and  cultivated 
lengthwise  of  the  plots,  and  the  fertilizers  applied  broadcast  and 
harrowed  in. 

As  the  descriptions  of  the  soils  and  the  objects  of  the  experi- 
ments were  so  completely  given  in  the  report  of  last  year,  those 
matters  will  be  either  omitted  in  the  following  report  or  quoted 
from  that  of  last  year,  to  which  the  reader's  attention  is  also  invited 
for  general  information  and  comparison. 

The  following  are  the  objects  of  the  experiment,  three  of  which 
are  in  substance  the  same  as  last  year  :  1.  To  determine  which 
of  the  three  elements  of  plant  food  (nitrogen,  phosphoric  acid,  or 
potash)  are  the  most  lacking.  2.  For  testing  the  relative  fertil- 
izing value  of  nitrogen  in  the  various  nitrogenous  compounds,  such 
as  nitrate  of  soda,  sulphate  of  ammonia,  and  dried  blood.  3.  To 
learn  something  if  possible,  of  the  probable  profit  or  loss  from 
large  and  small  applications  of  nitrogen  to  the  Indian  corn  crop. 
4.  To  determine  in  what  respects  the  results  of  this  year's  exper- 
iments verify  the  conclusions  of  last  year. 


DETAILS  OF  THE  INDIVIDUAL  EXPERIMENTS. 

KINGSTON,  R.  I. 

1.    The  Experiment  Station  Experiment. 

"  The  land  selected  for  this  experiment  was  located  on  the  plain 
on  the  westerly  portion  of  the  farm.  The  area  had  been  in  grass 
for  many  years  and  had  become  partially  overgrown  with  moss, 
producing  hardly  enough  grass  to  pay  for  the  cutting.  The  soil  to 
a  depth  of  from  four  and  a  half  to  five  inches  consisted  of  a  sandy 
loam  underlaid  by  yellow  loam  and  subsoil  of  alternating  layers  of 
coarse  sand  and  gravel." 
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TABT^   SHOWING  THE  KIND  OF  FERTILIZER   AND  YIELDS 
PER  PLOT  AND  PER  ACRE. 
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TABLE   SHOWING   THE   INCREASE   IN  AMOUNT   AND  VALUE  OF 
THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 
OF  THE  *'^  NOTHING  "  PLOTS. 
Where  the  amount  and  value  is  below  the  average  of  the  '^  Nothing  ^'  plots 
it  is  shown  by  a  minus  (--)  sign. 
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FROM  THE  LAST  COLUMN  OF  THE  PRECEDING  TABLE,  SHOW- 
ING BY  A  COMPAltATIVE  SCALE  THE  FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 
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In  this  experiment,  as  in  many  others,  it  will  be  seen  that  the 
*'  nothing  "  plots  have  produced  far  less  than  in  1890,  thus  show- 
ing a  good  financial  gain  over  the  "  nothing  "  plots,  although  the 
total  yield  from  the  plots  was  far  less  than  last  year. 

Comparing  the  single  element  plots  (1,  2  and  3)  it  becomes  at 
once  evident  that  phosphoric  acid  was  the  most  deficient  element, 
which  conclusion  is  verified  by  comparing  the  following  two  plots, 
where  similar  amounts  of  phosphoric  acid  and  potash  are  used  in 
combination  with  equal  rations  of  nitrate  of  soda.  The  average 
product  of  the  mixed  mineral  plots  is  about  equal  to  the  sum  of 
the  products  of  plots  2  and  8  where  phosphoric  acid  and  potash 
were  applied  alone. 

Looking  at  the  nitrate  of  soda,  (plots  7,  8  and  9)  sulphate  of 
ammonia,  (plots  10,  11  and  12)  and  dried  blood  (plots  13, 14  and 
16)  groups,  and  comparing  their  yield  with  the  average  of  the 
mixed  mineral  plots,  (6, 6a,  6b  and  6c)  it  will  be  seen  that  in  only 
plots  9  and  13  were  tlie  applications  of  nitrogen  accompanied  with 
financial  gain. 

The  result  of  particular  interest  in  this  experiment  is  the  pecu- 
liar injurious  effect  noticed  in  the  action  of  the  sulphate  of  ammo- 
nia. It  will  be  seen  that  in  plot  10  where  1-8  ration  of  sulphate 
of  ammonia  was  applied,  tlie  total  value  of  the  crop  per  acre  over 
that  of  the  "  nothing"  plots,  was  $28.01 ;  in  plot  11  where  a  2-3 
ration  was  applied,  it  was  $12.84,  and  in  plot  12  where  a  full  ration 
was  applied  it  was  reduced  to  $9.75 ;  while  the  value,  above  the 
average  of  the  "  nothing"  plots,  of  the  mixed  mineral  plot  (No.  6) 
just  before  plot  10,  is  $33.25  and  of  the  mixed  mineral  plot  just 
following  plot  12  is  $21.25.  We  have  here  undoubted  evidence 
tliat  the  application  of  sulphate  of  ammonia  on  this  soil  in  connec- 
tion with  mixed  minerals,  has  proved  injurious  to  the  Indian  corn 
crop. 

We  infer  from  the  results  of  the  two  years'  experiments  with 
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potash,  (plot  3)  that  in  1890  there  was,  possibly,  a  small  supply  of 
available  phosphoric  acid  in  the  soil  and  that,  in  connection  with 
the  potash  applied,  produced  a  fair  yield.  In  1891,  the  available 
phosphoric  acid  having^  been  exhausted  the  previous  year,  the  yield 
on  plot  3  was  light.  Should  this  experiment  be  continued  several 
years  it  is  very  probable  that  the  phosphoric  acid  (plot  4)  would 
maintain  fair  yields,  owing  to  the  natural  supply  of  potash  found 
in  soils  of  granitic  origin,  to  which  this  and  most  sandy  soils  of 
Rhode  Island  belong,  while  the  potash  plot  (No.  3)  would  show  a 
continual  decrease. 

It  was  suggested  in  the  report  of  last  year  that  some  effort 
would  be  made  to  remedy  the  condition,  should  the  sulphate  of 
ammonia  again  exert  a  decidedly  injurious  effect  upon  the  crop. 
In  accordance  with  such  a  plan  an  attempt  was  made  to  determine 
if  this  condition  was  the  result  of  delayed  nitrification,  due  either 
to  acidity  of  the  soil  or  a  possible  absence  of  the  nitric  ferment. 
Accordingly  the  following  course  was  adopted : 

On  July  27th  l-4tli  of  each  of  the  sulphate  of  ammonia  plots 
was  measured  off  and,  to  destroy  any  acidity  that  might  be  pres- 
ent in  the  soil,  a  very  liberal  amount  of  air  slacked  lime  was  ap- 
plied and  thoroughly  mixed  with  the  soil.  Each  of  the  plots  thus 
treated  was  divided  into  lialvcs,  upon  one  of  which  was  applied 
about  one  bushel  of  rich  garden  soil.  This  was  done  to  in- 
troduce if  possible  the  nitric  ferment.  The  action  of  the  nitric 
ferment  is  said  to  practically  cease  in  time  of  severe  drouth,  and 
the  dry  weather,  the  last  of  July  and  the  first  of  August,  immedi- 
ately following  the  application  of  the  garden  soil  was  sufficient  to 
render  the  experiment  valueless.  Tlie  attempt  will  Im)  repeated 
another  year  on  a  larger  scale. 

General  Conclusions  from  the  Kingston  Experiment. 
1.     Phosphoric  acid  was  most  lacking,  and  next  to  it  came  pot- 
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ash,  while  nitrogen  gave  financial  profits  only  when  used  in  combi- 
nation with  both  of  the  other  elements. 

2.  In  connection  with  the  mixed  minerals,  nitrogen  in  the  form 
of  nitrate  of  soda  gave  far  better  results  than  in  either  of  the  other 
forms ;  and  increased  applications  resulted  in  increased  yields  and 
profits. 

3.  Potash  and  phosphoric  acid  have  changed  places  in  order  of 
deficiency  ;  with  that  exception  these  conclusions  are  in  exact  ac- 
cord with  those  of  last  year. 


NEWPORT,  R.  I. 

Hon.  Melville  Bull's  Experiment. 

This  land  was  a  part  of  the  Hazard  Farm,  situated  on  Honey- 
man  Hill,  about  two  miles  northeast  of  Newport.  Accidentally, 
after  the  preliminary  survey  of  the  acre  to  bo  used  for  the  experi- 
ment, the  man  working  the  adjoining  land  overreached  his  bounds, 
fertilized  and  planted  part  of  the  field,  leaving  then  less  than  4-5th8 
of  an  acre,  which  necessitated  the  omission  of  three  of  the  mixed 
mineral  plots  (6a,  6b,  and  6c)  and  one  "nothing"  plot,  and  very 
much  crowded  the  only  remaining  unmanured  plot.  This,  of 
course,  lessened  the  value  of  the  experiment. 

The  soil  of  this  field  was  a  loam  with  a  clay  subsoil, — what 
might  be  called  '*  high  wet  land."  For  the  past  fifteen  years  it  has 
been  in  grass  and  for  the  past  ten  years  has  not  been  manured. 
The  grass  was  nearly  run  out  and  would  not  pay  for  mowing. 

The  soil  had  reached  an  extreme  degree  of  exhaustion,  and  had 
the  experiment  been  complete  in  every  way,  its  continuance  would 
have  been  accompanied  with  a  great  deal  of  interest. 
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TABLE  SHOWING  THE  KIND  OP  FERTILIZER  AND  YIELDS 
PER  PLOT  AND  PER  AIJRE. 


Total  Yield 
Plot. 

per 

Total 

m 

Yield 
Acre. 

per 

s 
o 

s 

?8?l 

0 

6 

Kind  of  Fertilizer. 

o  o 

P 

o 

Hard  Corn,  she 
(70  lbs.  on  the 
-  1  bush,  shel 

Soft  Corn,  she 
(70  lbs.  ou  the 
=  1  bush,  shel 

Stover. 

Iba. 

lbs. 

lbs.        bush. 

bush.   ;  lbs. 

1. 
2. 
3. 

4 

Nitrate  of  Soda 

70 
110 
110 

130 
135 
135 

12 

.25 

15 

17 
15 
20 

77      20.  (K) 
«5      31.42 
70  1   31.42 

82      42.85 

70  '   38.57 

1 
80  1  38.57 

3  57  1550 

Dissolved  Bone-black 

7  14  1300 

Mariate  of  Potash 

4  28  1400 

(Nitrate  of  Soda,          > 

5  001(J50 

5. 
6. 

(Dissolved  Bone-black,  {  

1  Nitrate  of  Soda,           \ 

\Muriate  of  Potash,      / 
Dissolved  Bonc>.biack,  \    Mixed 
,  Muriate  of  Potash,       /  Minerals. 

4.28  1400 
5.71  IGOO 

Nitrate  of  Soda  Group. 

1 

i 

4  . 

9 

f  Mixed  Minerals  as  No.  6,      > 

\  Nitrate  of  Soda,  ^  Ration,    \ 

(  Mixed  Minerals  as  No.  G,      j 
\  Nitrate  of  Soda,  |  Ration,     f  " '  ' 
j  Mixed  Minerals  as  No.  G,         ) 
(  Nitrate  of  Soda,  full  Ration,  j"  ' ' 

120 
130 
107 

17 
22 
35 

82      34.28 
87  .  37.14 

92  i  30.71 

1 

5.00 

G.42 

10  OO 

1G50 
1750 
1850 

Sulphate  of  AxMmonia  Gkoup. 

1 

I 
1 

1 
10. 

11. 
12. 

r  Mixed  Minerals  as  No.  6,         } 
L  Sulph.  of  Ammonia,  ^  Ration,  ^  * ' 
j  Mixed  Minerals  as  No.  G,         i 
j  Sulph.  of  Ammonia,  1  Ration,  f  * ' 
3  Mixed  Minerals  as  No.  G,             / 
i  Sulph. of  Ammonia,  full  Ration.  ] 

105 

92 

112 

30 
22 
27 

1 

105  '  :{o.oo 

1 

90      2G  42 

1 
95  1   32.14 

t 

8.57 
G.42 

7.85 

2100 
1800 
1900 

Dried  Blood  Group. 

1 
1 

13. 

uo. 

i  Mixed  Minerals  as  No.  6,      ) 
(  Dried  Blood,  i  Ration,          )    '  • 
j  Mixed  Minerals  as  No.  G,      > 

i  Dried  Blood,  f  Ration,          C 

j  Mixed  Minerals  as  No.  G,     / 
i  Dried  Blood,  full  Ration,     j:  *  • '  ' 
Nothing 

IGO 

180 

1G5 
100 

5 

7 
20 

1 
90  1  45.71 

92  1  51.42 

110      47  14 
60  1  28.57 

0.00,1800 

1 
1.42|1850 

2.14  2200 
5  71  1200 
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TABLE  SUOVVIXG  THE  INCREASE  IN  AMOUNT  AND  VALUE  OF 

THE  PKODITCT  PER  ACRE,  OVER  THE  AVERAGE 

OF  THE  •* NOTHING"  PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  "  Nothhig  plots 
It  is  shown  by  a  minus  (— )  sign. 


*s 

1        "                   ' 

I 
UardCorn,              Soft  Com, 

shelled.  (70  lbs.  on  shelled.  (70  lbs.  op 

the  cob  =  1  bush,  the  cob  =  1  bush. 

lue  per  acre  of  (be     ' 
stover  over  that  of 
bing  "  plots.              1 ! 

f    Fertilizers   per 
Acre.                     1 

the  Crop  per  Acre 
cost  of  iheFertili- 
minus  (— )  sigD  in- 
loss. 

i 

1 

of  shelh 

>d  corn.)     of  shelled  corn.)  , 

1                                ■ 

Vnlue   lit                .Value  at 
75c.  per      bush.   1    37^c. 
bush.     '                per  bush. 1 

1 

'     5|  S 
'III 

0 

■i 

3  ^  •  « 

1 
1 
bush. 

lbs.    ' 

Value  atj 
$7  per 
ton.     1 

1. 

—8.57; 

1 

aG.43'— 2.14  — $.80' 

1             '               1 

350 

$1.22 

ao.oi 

$3.60 

—$9.61 

2. 

2.85' 

2.14i     I.43I         .53 

100 

.35 

3.02 

4.38 

—1.30 

3. 

2.851 

2.14'— 1.43     —.53' 

1                           1 

200 

.70 

2.31 

3.06 

—.75 

4. 

14  28' 

10.711  —.71      —.201 

450 

1.57 

12.02 

7.98 

4.04 

5. 

10.00 

7.50— 1.43!    —.53' 

1             1              1 

2^)0 

.70 

7  07 

6.66 

1.01 

6. 

10.00 

1            1              1 
m  P.^  Same  as'  Same  as 
'    ""  average  average.  I 

400' 

1.40 

8.90 

7.44 

1.46 

7. 

5.7l| 

4.28    —  71 

-.«; 

450 

157 

5.59 

11.04 

-^.45 

8. 

8.57I 

G.43i       .71 

.20' 

i 
550 

1.02 

8.61 

14.64 

— G.as 

\). 

2.14 

1.00     4.2l)|       1  00! 

050 

2.27 

5.47 

18.24 

-12.77 

10 

i.4;i 

1 

I.O7J     2.8(j'       1.071 

DOO' 

1 

3.15 

5.29 

11.73 

—6.44 

11. 

—2.15 

1 

— l.Oli       .71 

1 
.20 

000 

2.10 

.75 

16.02 

—15.27 

.,. 

0  .J 

0  Oi  . 

2.68!     2.14 

.80 

1 

700 

2.45 

5.93 

20.31 

—14.38 

13. 

1G.14I 

12.11,-5,71 

-i.u' 

1 

000 

2.10 

12.07 

11.29 

.78 

14. 

22.85 

17.14-4.29 

1 

—1.611 

050, 

2.27 

17.80 

15.14 

2.66 

15. 

18.57 

13.03—3.57    —1.34' 

1             1              1 

1000 

1 

3.50 

16.09 

18.99 

—2.90 
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FROM  THE  T.AST  COLUMN   OF  THE  PRECEDING  TABLE,  SHOW- 
ING BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


RXLATIYS  LOBBB8. 


Rel^tivc  Oaikb. 


Ko.  of 
Plou 

1.   19  61 


3.      1S8 

i 

3.         76 

i 

4.; 

I 

5.! 
I 

6. 
I 

7.  5  46 

8.  6  0S 

1 

9.'  12  n 

^1  - 

I 

10.      6  44 

I 

ll.j   15  27 
12.!    14  S8 

I 
13.| 

14.1 

16.1  2  go 

8cl 


$4  04 
1  01 
1  46 


78 
2  66 


•  Omitted  in  this  trUl. 
7 


Digitized  by  LjOOQ IC 


50  state  agricultural  experiment  station. 

General  Conclusions  prom  the  Newport  Experiment. 

1.  This  soil  seemed  to  be  decidedly  lacking  in  nitrogen,  phos- 
phoric acid  and  potash.  The  greatest  deficiency  seemed  to  be  with 
the  phosphoric  acid. 

2.  Of  the  forms  of  nitrogen,  dried  blood  gave  the  best  results  ; 
nitrate  of  soda  doing  a  little  better  than  sulphate  of  ammonia. 


WESTERLY,  R.  I. 

Mr.  Courtland  P.  Chapman's  Experiment. 

This  field  of  corn  was  very  ripe  when  cut.  The  following  is  a 
description  of  the  field  in  1890,  when  the  experiment  was  begun. 
^^  The  soil  was  a  good  rich  loam  and  slightly  sandy.  In  1884  the 
field  was  well  fertilized  with  stable  manure  and  sea-weed  and 
planted  with  Indian  corn.  lu  1885  it  was  fertilized  with  sea-weed , 
plowed  and  planted  with  potatoes,  with  '  phosphate '  in  the  hill. 
In  the  spring  of  1886  it  was  plowed  and  seeded  with  oats  ;  from 
that  time  until  1890  it  had  been  regularly  mowed  and  but  lightly 
top  dressed." 
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TABLE  SHOWING  THE  KIND  OF  FERTILIZER  AND  YIELDS 
PER  PLOT  AND  PER  ACRE. 


Kind  of  Fertilizer. 


0  Nothing 

L  Nitrate  of  Soda  

2.  Disgiolved  Bone-black 

3.  Muriate  of  Potash 

I  j  Nitrate  of  Soda,  1 

^•;  I  Dissolved  Bone-black,  j    

.  I  \  Nitrate  of  Soda,  \ 

^'\\  Muriate  of  Potash,     \    

/Dissolved  Bone-black, \  Mixed. 
*•  \  Muriate  of  Potash, . . .  /  Minerals. 

Nitrate  op  Soda  Group. 

-7    j  Mixed  Minerals  as  No.  6,  > 

I  /  Nitrate  of  Soda,  \  Ration,  ( 

g    j  Mixed  Minerals  as  No.  6,  / 

'  1  \  Nitrate  of  Soda,  |  Ration,  f 

9    j  Mixed  Minerals  as  No.  6,         \ 

\  Nitrate  of  Soda,  full  Ration,  j  *  * 
^.  Mixed  Minerals  as  No.  6 

SCLPHATE  OF    AMMONIA  GROUP. 

•^  I  f  Mixed  Minerals  as  No.  6,  \ 
*"•  \Suiph.  of  Ammonia,  \  Ration,  \ 
,.  I  j  Mixed  Minerals  as  No.  6,  [ 
^*  {  Sulph.  of  Ammonia,  |  Ration,  j^ 
-5  3  Mixed  Minerals  as  No.  6,  \ 
'  (  Sulph.  of  Ammonia,  full  Ration  j 
<b.  Mixed  Minerals  as  No.  6 

Dried  Blood  Group. 

13  (Mixed  Minerals  as  No.  6,)   

iDried  Blood,  i  Ration,    ]" 

14  (Mixed  Minerals  as  No.  6,)   

"(Dried  Blood,  j^  Ration,     j" 

15  JMlxed  Minerals  as  No.  6,)   

I  (Dried  Blood,  full  Ration,) 

^'  Mixed  Minerals  as  No.  6 

00.  Nothing 


Total  yield  per 
Plot. 


Total  yield  per 
Acre. 


27.14'  14.281950 
7.85    10.00.1100 
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TABLE   SHOWING  THE   INCREASE   IN  AMOUNT  AND  VALUE  OP 

THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 

OF  THE  "NOTHING"  PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  "  Nothing  "  plots 
it  is  shown  by  a  minus  (— )  sign. 


Hard  Com, 
•belled,  (70  IbB.  on 
the  cob  =  1  bush, 
of  shelled  com.) 

Soft  Cora, 

shelled,  (70  lbs.  on 

the  cob  =  1  bush. 

of  shelled  com.) 

1 

Stover. 

Total  value  per  acre 
oftbe  com  and  stover 
over  that  of  the 
"nothing  "plou. 

II 
I 

Value  of  the  Crop 
per  Acre  over  the 
cost  of  tbeFertili. 
Izer.    AmlnuiC— ) 
sign  Indicates  a  loss. 

bush. 

Value  at 

76c.  per 

bush. 

bush. 

Value  at 

87>tfc. 
per  bush. 

lbs. 

Value  at 

$7  per 

ton. 

1, 

1.07 

$0.80 

—1  08 

—$0.40 

175 

$0.61 

$1.01 

$3.60 

—$2.69 

2. 

9.64 

7.23 

5.35 

2.00 

525 

1.84 

11.07 

4.38 

6.69 

3. 

9.64 

7.23 

-.36 

.13 

525 

1.84 

9.20 

3.06 

6.14 

4. 

13.93 

10.46 

17.50 

6.56 

75 

0.26 

17.27 

7.98 

9.29 

5. 

16.78 

12.58 

6.07 

2.27 

975 

3.41 

18.26 

6.66 

11  60 

6. 

16.07 

12  05 

3  92 

1  47 

1375 

4  81 

18.33 

7.44 

10.89 

7. 

27.50 

20.62 

1.78 

.66 

1625 

5.69 

26.97 

11  04 

15.93 

8. 

28.93 

21.70 

1.78 

.66 

1725 

6.04 

28.40 

14.64 

13.76 

9. 

31.78 

23.83 

3  21 

1.20 

1975 

6.91 

31.94 

18.24 

13.70 

6a. 

21.07 

15.80 

3.21 

1.20 

2025 

7.09 

24.09 

7.44 

16.65 

10. 

25.35 

19.01 

1.07 

.40 

1825 

6.39 

25.80 

11.73 

14.07 

11. 

29.64 

*  22.23 

—1.08 

—.40 

1775 

6.21 

28  04 

16.02 

12.02 

12 

18.21 

13.66 

1.78 

.66 

1675 

5.S6 

20.18 

20.31 

—  .16 

6b. 

26.78 

20.08 

.35 

.13 

1575 

5.51 

25.72 

7.44 

18.28 

13. 

29.64 

22  23 

.35 

.13 

1525 

5. 34 

27.70 

11.29 

16.41 

14. 

28  21 

21  16 

4.64 

1.74 

1825 

6.39 

29.29 

15.14 

14.15 

15. 

32.50 

24.37 

2.50 

.94 

2025 

7.09 

32.40 

18  99 

13.41 

6c. 

21.07 

15  80 

6  78 

2  54 

975 

3.41 

21.76 

744 

14.31 
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FROM  THE   LAST  COLUMN  OF  THE   PRECEDING  TABLE,  SHOW- 
ING BY  A  COMPARATIVE  SCALE    THE  FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


RXLATITE  LOBBB8. 


BXLATIYX  OaIKB. 


No.  of 
Plot. 


1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
6a. 
10. 
11. 
12. 
6b. 
18. 
14. 
16. 
6c. 


$2  69 


15 


$6  69 
6  14 
9  29 
11  60 
10  89 

15  98 
18  76 
18  70 

16  65 
14  07 
18  OS 

18  28 
16  41 
14  15 

13  41 

14  81 
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Of  the  three  single  element  plots  (Nos.  1,  2  and  3),  phosphoric 
acid  produced  the  best  results  ;  but  comparing  plots  4  and  5  where 
phosphoric  acid  and  potash  were  applied  in  the  same  amounts  as 
in  the  single  element  plots  with  the  addition  to  each  of  equal 
amounts  of  nitrate  of  soda,  the  potash  has  given  the  best  result. 

Deducting  the  average  of  the  gains  of  the  mixed  mineral  plots 
(Nos.  6,  6a,  6b,  and  6c)  from  the  gains  in  the  nine  plots  where 
mixed  minerals  were  used  in  combination  with  the  various  forms 
and  rations  of  nitrogen,  we  find  that  there  was  a  financial  loss  aris- 
ing from  the  use  of  nitrogen  compounds  in  every  case  except  plots 
7  and  13,  this  loss  being  very  light  in  plot  10,  and  7,  10  and  IS 
being  the  three  1-3  ration  plots,  strengthens  the  conclusion  that  the 
application  of  a  large  amount  of  nitrogenous  material  to  a  soil 
comparatively  rich  in  humus,  is  not  accompanied  with  profit. 

General  Conclusions  from  the  Westerly  Experiment. 

1.  The  soil  of  this  field  was  about  equally  in  need  of  phos- 
phoric acid  and  potash,  though  the  application  of  phosphoric  acid 
gave  a  trifle  better  results. 

2.  Nitrogen  in  the  form  of  dried  blood  gave  better  results  than 
nitrate  of  soda.     Sulphate  of  ammonia  showing  only  slight  gains. 

3.  The  application  of  nitrogen  was  accompanied  with  financial 
gain  only  when  applied  in  1-3  rations  and  in  combination  with 
potash  and  phosphoric  acid  singly  or  together. 

4.  These  results  vary  but  little  from  those  of  last  year. 


SUMMIT,  R.  I. 

Mr.  Joseph  A.  Tillinghast's  Experiment. 

This  field  constituted  a  part  of  an  old  pasture  which  had  not 
been  plowed  foi*  25  years.     The  exposure  was  a  southwesterly  one. 
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The  Boil  upon  plots  1,  2  and  3  was  a  light  loam,  and  that  of  the 
following  ones  was  gravelly,  excepting  plot  00,  which  was  sandy 
loam. 

Below  we  give  three  questions  which  accompanied  Mr.  Tilling- 
hast's  report,  also  the  answers  suggested  by  Dr.  Wheeler. 

Question  1.  "  Why  does  No.  4  show  such  a  gain  over  last  year 
and  is  its  yield  over  No.  3  and  No.  5  due  to  the  phosphoric  acid?" 

Answer.  "  Because  some  of  the  phosphoric  acid  from  last  sea- 
son probably  remained  in  the  soil.  I  think  it  is  due  to  the  phos- 
phoric acid  and  tlie  yield  on  No.  2  supports  such  a  conclusion." 

Question  2.  "  Why  do  plots  Nos.  9  to  12  and  16  which  receive 
the  largest  amounts  of  nitrogen  yield  less  stover  than  those  with 
2-8  rations?" 

Answer.  "  I  can  account  for  it  only  upon  the  supposition  that 
plots  6a,  6b,  and  6c  acquired  some  of  the  nitrogen  from  the  plots 
immediately  above  them.  The  hill  being  so  steep,  makes  this  very 
probable,  since  the  nilrates — which  are  produced  by  the  nitrifica- 
tion of  the  blood  and  sulphate — are  known  to  leach  very  readily. 
(In  case  of  phosphoric  acid  and  potash  there  is  less  leaching.) 
The  2-3  ration  nitrogen  plots  have  in  each  case  a  nitrogen  plot  on 
cither  side  of  them  and  are  consequently  better  protected  from 
nitrogen  robbery,  than  the  full  ration  plots." 

Question  8.  "  Why  should  plots  Nos.  1,  3  and  6  yield  so 
much  less  than  last  year  ?  " 

Answer.  "  Because  last  year's  crop  probably  took  most  of  the 
phosphoric  acid  which  was  available  and  without  that  no  amount 
of  nitrogen  or  potash  will  produce  a  crop.  If  the  experiment  were 
continued  I  should  expect  the  results  to  be  even  more  marked  the 
coming  season." 
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TABLE  SHOWING  THE  KIND  OF  FERTILIZER  AND  YIELDS 
PER  PLOT  AND  PER  A(;RE. 


I 


Kind  op  Fertilizer. 


Total  Yield  per 
Plot. 


§       I 

£^  ! 

5s ! 

TS  ^     i 


!  ffi 


c 
© 

^4 


^5 


09 

o 


-I 


8. 

9. 
6a. 


10. 

11. 

12. 
6b. 


13. 
U. 

15. 

6c. 
00. 


Nothiaa: 

Nitrate  of  Soda 

Dissolved  Bone-black 

Muriate  of  Potash 

JNitrate  of  Soda,  ) 

(Dissolved  Bone-black,  i" 

f  Nitrate  of  Soda,  \ 

\  Muriate  of  Potash,     / 

r  Dissolved  Bone-black, )  Mixed 
\  Muriate  of  Potash,       j  Minerals. 

Nitrate  op  Soda  Group. 


lbs.  I 
2.50 
6.56 
51.87 
7.81 

160,62 
17.81 


lbs.    '    lbs. 

84.4   36.56 

84.4   44.37 

17.50   75.00 

11.56   49.12 

14.06101.25 
13.44'  45.62 


Total  Yield  per 
Acre. 


lis 


iti 


-     -  -         g  Oj 


}••• 


148.12   14.37126.25 


r  Mixed  Minerals  as  No.  6, 
\  Nitrate  of  Soda,  i  Ration, 
f  Mixed  Minerals  as  No.  6, 
\  Nitrate  of  Soda,  f  Ration,  f  *  *  ' 
j  Mixed  Minerals  as  No.  6,  |  't-q  07 
\  Nitrate  of  Soda,  full  Ration,  f  •  i^®^-^' 
Mixed  Minerals  as  No.  6. . .    101 .87 


131.87,     9.37 


157.50 


busb. 
.71 

1.87 
14.82 

2.23 

43.03 
5.09 

42.32 


37.68 


162.12     9.06157.50    46.32 


Sulphate  op  Ammonia  Group. 

r  Mixed  Minerals  as  No.  6,  } 
\  Sulph.  of  Ammonia,  i  Ration,  J 
\  Mixed  Minerals  as  No.  6,  i 
/  Sulph.  of  Ammonia,  ^Ration,  f 
i  Mixed  Minerals  as  No.  6, 
i  Sulph.  of  Ammonia,  full  Ration. 
Mixed  Minerals  as  No.  6 , 


9.69117.50 
31.56117.50 


138.12 

I 

|216.87 

139.37] 
114.37 


Dried  Blood  Group. 

j  Mixed  Minerals  as  No.  6, 
(  Diied  Blood,  i  Ration, 
t  Mixed  Minerals  as  No.  6, 
}  Dried  Blood,  ft  Ration, 
i  Mixed  Minerals  as  No.  6, 
I  Dried  Blood,  full  Ration, 

Mixed  Minerals  as  No.  6 

Nothing 


15.31 

10.62 

15.94 
19.37 


155.62   10.62 

I 
191. 87i  10.31 

*    I 
166.87.    8.75 


103.12, 
71  871 


16.87 
10.00 


137 
212 


45.53 
29.11 


39.46 
61.96 


152.50]  39.82 
140.00,  32.68 


I 


157. 50[  44.461 
177.50!  54.82 


137.50 


132 

86. 


47  68 

29.46 
20  53 


both.  ibt. 
2.41'  731 
2.4I1  887 
5.001500 
3.30   982 

4.02  2025 

3.84   912 

I 

4.112525 


2.68  3150 

I 
2.59  3150 

2.77  2350 

9.02  2350 

I 

I 
I 
I 

4.372750 

I 

3.034250 

4.65  3050 
5.53  2800 

I 

I 

3.03  3150 

2.95  3550 

2.50|2750 

4  82  2650 
2.851725 
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TABLE  SHOWING  VALUES  OF  HARD  CORN,  SOFT  CORN  AND 

STOVER,  ALSO  TOTAL  VALUE  OF  CROP  PER  ACRE  AND 

VALUE,  LESS  THE  COST  OF  FERTILIZERS. 


Value  of 

Value  of     i 

Value  of 

Volue  of 

Hard  Corn 

Soft  Com    1 

Stover  at 

Total  value 

Coat  of  Per- 

crop  above 

at76o.  per 

at37>^c.    1 

•7 

of  the  crop. 

tilizera.         1 

cost  of  Fer- 

bushel. 

per  buah. 

per  ton. 
$2.56 

1 

tilizer. 

0. 

«0.53 

$0  90 

$3.99 

«0.00 

$3.99 

1. 

1.41 

.90 

3.11 

6.42 

3.60 

1 

—1.82 

2. 

11.11 

1.87  ; 

6.25 

18.23 

4.38 

13.85 

3. 

1.67 

1.-24  1 

3.44 

6.35 

3.06 

1 

3.29 

4. 

32.27 

1.51 

7.09 

40.87 

7.98 

32.89 

5. 

3.82 

1.44  ' 

3.19 

8.45 

'              6.66 

1.79 

6. 

31.74 

1.54 

8.83 

'            42.11 

7.44 

34.67 

7. 

28.26 

1.00  ' 

11.02 

i            40.28 

11.04 

29.24 

8. 

34.74 

.97  1 

11.02 

46.73 

14.64 

32.09 

9. 

34.15 

1.04  i 

8.22 

43.41 

18.24 

1 

25.17 

6a. 

21.83 

3.38  1 

8.22 

33.43 

;              7.44 

25.99 

10. 

29.59 

1.64 

9.62 

1            40.85 

11.73 

29.12 

11. 

46  47 

1.14 

14.87 

62.48 

16.02 

46.46 

12. 

29.86 

1.71 

10.67 

42.24 

1            20.31 

21.93 

6b. 

24.51 

2.07 

9.80 

j            36.38 

7.44 

28.94 

13. 

33.34 

1.14 

11.02 

45.50 

11.29 

34.21 

14. 

41.11 

1.11 

12.42 

54.64 

15.14 

39.50 

15 

35.76 

.94 

9.62 

46.42 

18.99 

27.43 

ec. 

22.09 

1.81 

9.27 

33.17 

\             7.44 

25.73 

00. 

15.40 

1.07 

6.03 

1            22.50 

1 

,              0.00 

22.50 
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It  would  be  unfair  to  arrange  tables  for  this  experiment  on  the 
same  basis  of  comparison  as  in  the  other  experiments,  since  the 
soil  of  the  00  plot  had  a  great  advantage  over  the  rest  of  the  field, 
due  to  the  wash  from  the  other  plots. 

By  comparing  the  values  of  the  crops  from  the  various  plots 
over  the  cost  of  the  fertilizer  it  will  at  once  be  seen  that  potash 
and  nitrate  of  soda,  neither  alone  nor  together,  produced  valuable 
yields.  In  no  case  are  they  profitable  in  comparison  with  the 
nearest  nothing  plots.  But  the  application  of  phosphoric  acid 
alone  or  in  combination  with  nitrogen  and  potash  produces  gains 
which  prove  that  phosphoric  acid  is  decidedly  the  most  deficient 
element. 

We  find  by  subtracting  the  average  value  of  the  crop  above  the 
cost  of  fertilizers  where  the  mixed  minerals  were  applied,  from  the 
value  of  the  crop  above  tbe  cost  of  fertilizers  where  nitrogen  was 
used  with  mi^ed  minerals,  in  plots  9, 12  and  16  (full  ration  plots), 
that  the  application  of  nitrogen  resulted  in  financial  loss ;  in  plots 
8,  11  and  14  (2-8  ration  plots)  the  yield  and  net  profit  was  the 
highest.  The  1-3  ration  plots  (7,  10  and  13)  gave  only  small 
profits. 

Although  the  best  yield  was  on  the  2-3  ration  sulphate  of  am- 
monia plot,  (No.  11)  the  average  yield  of  the  dried  blood  plots 
was  higher  than  that  of  the  sulphate  of  ammonia  plots ;  this,  how- 
ever, may  be  due  to  the  increased  natural  fertility  of  the  dried 
blood  plots. 

General  Conclusions  prom  the  SuMMrr  Experiment. 

1.  "  This  soil  was  most  deficient  in  phosphoric  acid." 

2.  Potash  seemed  to  be  a  trifle  more  deficient  than  nitrogen. 
Neither,  alone  or  together,  produced  profitable  yields,  but  either  or 
both  in  combination  with  phosphoric  acid  gave  large  yields. 
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Sulphate  of  aipmonia,  2-8  ration,  prodaced  the  largest  yield,  but 
the  average  of  the  dried  blood  plots  was  a  little  better  than  the 
average  of  the  sulphate  of  ammonia  plots ;  while  the  yield  of  the 
nitrate  of  soda  plots  falls  far  behind.  This  may  be  due  in  part  to 
differences  in  the  soil. 


ABBOTT  RUN,  R.   I. 
Mb.  E.  F.  Gbowninbhield's  Experiment. 

The  soil  upon  this  field  was  a  light  sandy  loam.  In  1889  fer- 
tilizers were  applied  and  a  fair  crop  of  Hungarian  was  grown.  No 
barnyard  manure  was  ever  applied  to  the  field.  The  ground  has 
usually  been  plowed  to  the  depth  of  about  four  or  five  inches.  The 
following  tables  give  the  results  of  a  second  year's  experiment. 
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TABLE   SHOWING  THE  KIND  OF  FERTILIZER   AND  YIELDS 
PER  PLOT  AND  PER  ACRE. 


Total  yield 

I  per 

Total 

yield  per 

Kind  op  Fertilizer. 

Plot. 

Acre. 

§ 

a 

fe 

m 

o 

as 

-21 

OS  *^ 

o 

c 

1 

ill 

lbs. 

lb*. 

lbs. 

both. 

bosh.     lbs. 

0.  iNothing 

9.0 

6.5 

34.0 

2.71 

1.85    680 

1    1  Nitrate  of  Soda 

72.0 

5.0 

65.01  20.57 

1.431300^ 

a.    Dissolved  Bone-black 

71.5 

3.0 

100.5 

20  43 

.85  2010 

3.  iMuriateof  Potash 

49.0 

6.0 

85.0 

14.00 

1.711700^ 

.     '  r  Nitrate  of  Soda,            \ 

*•    \  Dissolved  Bone-black,  j    

100.0 

2.5 

108  5 

28.57 

.712170 

5. 

f  Nitrate  ol  Soda,     > 
\  Muriate  of  Potash,) 

43.0 

8.0 

84.0 

12.28 

2  281680^ 

1 

6. 

f  Dissolved  Bone-black)     Mixed 
\  Muriate  of  Potash. . . )  Minerals. 

88.0 

6.0 

101  0 

25.14 

1.712020- 

Nitrate  of  Soda  Group. 

7. 

r  Mixed  Minerals  as  No.  6,    ) 

\  Nitrate  of  Soda,  i  Ration,  ]"  '  *  *  ' 

120  0 

6.0 

119.0 

34.28 

1.712380 

1 

8. 

f  Mixed  Minerals  as  No.  6,   ) 

\  Nitrate  of  Soda,  |  Ration,  )     *  *  ' 

118.0 

6.0 

141  0 

33.71 

1.71  2820 

1 

9. 

r  Mixed  Minerals  as  No.  6, 

\  Nitrate  of  Soda,  full  Ration f  '  * ' 

126.0 

4.0 

140.0 

36.00 

1.14  280O 

1 

6a. 

Mixed  Minerals  as  No.  6 

32.0 

7.0 

114  0 

9.14 

2  00  2280 

Sulphate  of  Ammonia  Group. 

10. 

f  Mixed  Minerals  as  No.  6,           \ 
\Sulph.  of  Ammonia,  i  Ration,  / 

35.0 

8.0 

97  0 

10.00 

2.28 

1940 

11. 

jMixed  Minerals  as  No.  6,            \ 
(Sulph.  of  Ammonia,  |  Ration,  j 

91.0 

7.0 

112.0 

26.00 

2.00  2240 

12. 

f  Mixed  Minerals  as  No.  6,            \ 
\  Sulph.  of  Ammonia,  full  Rat'n,  / 
Mixed  Minerals  as  No.  6 

54.0 

10.0 

141.0 

15.43 

2.85  2820 

1 

6b. 

32.0 

8.0 

125  0 

.9.14 

2.28'260O 

1 

Dried  Blood  Group. 

1 

13. 

/  Mixed  Minerals  as  No.  6,     \ 
\  Dried  Blood,  i  Ration,         /    '  * 

52.0 

8.5 

129.5 

14  85 

2  42  2590 

14. 

;  Mixed  Minerals  as  No.  6,     \ 
\  Dried  Blood,  |  Ration          j'    '  " 

71.0 

10.0 

129.0 

20.28 

2.85|2580 

15. 

j  Mixed  Minerals  as  No.  6.    { 

1  Dried  Blood,  full  Ration,    ]"  * ' '  ' 

99  0 

8.0 

143.0 

28.28 

2.282860 

6c. 

Mixed  Minerals  as  No.  6 

27.0 
27  0 

10.0 
10.0 

123.0 
73  0 

7.71 
7.71 

2  85  2460 

00 

Nothing 

2  85 

1460 
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TABLE  SHOWING   THE   INCREASE  IN   AMOUNT   AND  VALUE  OF 

THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 

OF  THE  •* NOTHING"  PLOTS. 

Where  the  amount  and  value  Is  below  the  average  of  the  "  Nothing  plots 
it  is  shown  by  a  minus  (— )  sign. 


1 

"S 

0 

Hard  Corn, 
shelled.  (70  lbs.  OD 
the  cob  =1  bush, 
of  shelled  com.) 

Sofl  Com, 

shelled,  (70  lbs.  on 

the  cob  =  1  bosh. 

of  shelled  corn.) 

m 

m 

Tout  valne  per  acre  ' , 

of  the  com  and  stov-! 

er  over  that  of  the    ,  | 

"nothing"  plots,    li 

Cost  of  FerUllzers    , ' 
per  Aere.           Il 

Value  of  the  Crop  per  1 
Acre  over  the  cost  of 
the  Fertilizers.      A 
minus  (— )  sign  Indi- 
cates a  loss. 

Value   at 
bush.     76c.  per 
I              I    bnslh. 

Value  at 
bosh.       87^c. 
, per  bush. 

lbs. 

Value  at 

•7  per 

ton. 

1.1  15.36  $11.52 

— .92|— «.34 

230 

90.80 

911.98 

93.60 

-     98.38 

2.1  15.22 

11.41 

— 1  50!     —.56 

940 

3.29 

14.14 

4.38 

9.76 

3       8.79 

6.59 

—  .64     —.24 

630 

2.20 

8.55 

3.06 

5.49 

4.    23.36 

17.52 

— 1  64'     —.61 

1100 

3.85 

20.76 

7.98 

12.78 

5       7.07. 

5  30 

—.07!    —.03 

1 

610 

2.13 

7  40 

6.66 

-.74 

6     19.93 

14  95 

—  .64,     —.24 

950 

3.32 

18.03 

7.44 

10.59 

7-    29.07, 

21.80 

—  .64'     —.24 

1310 

4  50 

26.14 

11.04 

15.10 

8.    28.50 

21  37 

—  .64 

—  24 

1750 

6.12 

27.25 

14.64 

12.61 

9.    30.79 

23.09 

—1.21 

—  .45 

1730 

6.05 

28.69 

18.24 

10.45 

fa.      3  93' 

2  95 

—  .35,     —.13 

1210 

4.23 

7.05 

7.44 

—  .39 

10  ^    4.79 

3  59 

—.07]     —.03 

870 

3.04 

6.60 

11.73 

-5.13 

11.    20  79 

15.59 

— .35|     —.13 

1170 

4.09 

19.55 

16.02 

3.53 

13.    10.22 

7.66 

.50 

.19 

1750 

6.12 

13.97 

20.31 

—6.34 

6b.     3.93 

2  95 

—  ,07 

-.03 

1430 

5.00 

7.92 

7.44 

.48 

13.      9.64 

7.23 

.07          .03 

1520 

5.32 

12.58 

11.29 

1.29 

14  !  15.07 

1 

11.30 

50   ,      .19 

1510 

5.28 

16  77 

15.14 

1.63 

15.    23.07 

17.30 

—  07 

-.03 

1790 

6.26 

23.53 

18.99 

4.54 

6c.i    2  50' 

! 

1.87 

.50 

.19 

1390 

4.86 

6.92 

7  44 

.52 
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FROM  THE  LAST  COLUMN  OF  THE  PRECEDING  TABLE,   SHOW- 
ING BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


Rblatiyb  Lobbbs. 


RSUkTITX  Gaixb. 


No.  of 
Plot. 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
6a. 
10. 
11. 
12. 
6b. 
13. 
14. 
16. 
6c. 


5  13 
684 


■ 


$8  88 
9  76 
548 
12  78 
74 
10  68 
15  10 
12  61 
10  46 


868 

I 

48 
ISO 
1  68 
464 

62 


Digitized  by  LjOOQ IC 


FIELD   AND   PLOT  EXPERIMENTS.  68 

Comparing  both  the  corn  and  stover  yields  from  the  single  ele- 
ment plots,  (1,  2  and  3)  we  at  once  see  that  phosphoric  acid  was 
the  most  deficient  element,  followed  in  order  by  nitrogen  and  pot- 
ash. This  same  conclusion  is  obtained  by  a  comparison  of  plots 
4,  5,  6  and  7.  Subtracting  the  gain  of  plot  5  from  that  of  plot  7 
we  have,  as  a  benefit  from  the  addition  of  phosphoric  acid,  $14.32. 
Subtracting  6  from  7  we  have  $4.51  to  be  credited  to  the  nitrogen 
added.  Subtracting  the  gain  of  plot  4  from  plot  7,  we  have  $2.32 
as  gain  in  favor  of  potash. 

In  the  special  nitrogen  test,  (plots  7  to  15)  we  have  conclusive 
proof  of  the  superior  value  of  nitrate  of  soda  on  this  land. 

Owing  to  the  evident  greater  natural  fertility  of  the  soil  in  the 
region  of  the  single  element  plots,  it  is  unsafe  to  draw  definite  con- 
clusions from  their  yields. 

General  Conclusions  from  the  Abbott  Run  Experiment. 

1.  The  soil  was  chiefly  deficient  in  phosphoric  acid,  though  ni- 
trogen was  greatly  needed  and  the  addition  of  potash  gave  only 
small  gains. 

2.  Of  the  three  forms  of  nitrogen,  nitrate  of  soda  produced 
the  best  results.  Dried  blood  gave  better  yields  than  sulphate  of 
ammonia. 

8.  The  high  yields  of  plot^  1,  2  and  3  give  further  proof  of 
the  statement  in  last  year's  report,  that  the  soil  of  that  section  was 
richer  than  the  balance  of  the  field. 

4.  These  results  and  conclusions  agree  wholly  with  those  of 
1890. 


HOPE  VALLEY,  R.  L 

Mr.  Herbert  E.  Lewis  Experiment. 

'^  This  soil  was  a  sandy  loam,  and  the  field  had  served  for  sev- 
eral years  as  a  cow  pasture."  It  was  very  noticeable  that  the  corn 
on  the  nitrate  of  soda  plots  was  much  greener  than  any  of  the  rest 
of  the  experiment,  and  that  plot  5  was  the  least  ripe  of  any.  The 
same  condition  was  noticed  in  the  Westerly  experiment. 
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TABLE    SHOWING   THE    KIND   OF    FERTILIZER   AND   YIELDS 
PER  PLOT  AND  PER  ACRE. 


o 


Kind  of  Fertilizer 


0.  Nothing 

1    Nitrate  of  Soda 

2.  Dissolved  Bone-black 

3.  Muriate  of  Potash 
,  (Nitrate  of  Soda, 

*•    "J Dissolved  Bone-black, 
^  Nitrate  of  Soda, 
"(Muriate  of  Potash, 
(Dissolved  Bone-black,\ 
"(Muriate  of  Potash,      > 

Nitrate  of  Soda  Grouf 


5.,  i; 
6. 


_      f  Mixed  Minerals  as  No.  6,    ) 
'•    "iNitrateof  Soda,  i  Ration,  j" 


^•i  ^Nitrate  of  Soda,  f  Ration 
Q     \  Mixed  Minerals  as  No.  6, 


j  Sulphate  of  Ammonia  Group. 

-^3  Mixed  Minerals  as  No.  6,         ) 
*"  I  I  Sulph.of  Ammonia, ^Ration,  f  ' 
--   I  i  Mixed  Minerals  as  No.  6,         i 
\i  Sulph.  of  Ammonia,  t  Ration,  f  * 
Mixed  Minerals  as  No.  6 


12 


6b.  Mixed  Minerals  as  No.  6 


13. 

14. 

16. 
6o. 


!  Dried  Blood  Group. 

(  Mixed  Minerals  as  No.  6, 
)  Dried  Blood,  i  Ration, 
)  Mixed  Minerals  as  No.  6, 
)  Dried  Blood,  ^  Ration, 
(Mixed  Minerals  as  No.  6, 
"(Dried  Blood,  full  Ration, 
Mixed  Minerals  as  No.  6.   . . . 


00  , Nothing.. 


.   1161.00 
.   |l82.00 

)  Nitrate  of  Soda,  full  Ration,  [  '  -i^ia-OOj 
6a.  Mixed  Minerals  as  No.  6 illO.OO 


(Mixed  Minerals  as  No.  6,     ) 

^  ^ 


Sulph.  of  Ammonia,  full  Ration 
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TABLE  SHOWING  THE    INCREASE   IN   AMOUNT   AND  VALUE  OF 

THE  PRODUCT  PER  ACRE.  OVER  THE  AVERAGE 

OF  THE  "  NOTHING  "  PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  "  Nothing ''  plots 
it  is  shown  by  a  minus  (— )  sign. 


i 

a. 

i 

Hard  Corn, 
ahelled.(701ba.on 
the  cob  =  1  buah. 
of  ahelled  com.) 

Soft  Com, 
ahelled,  (70  Iba.  on 
the  cob  =  1  buah. 
of  ahelled  corn.) 

OD 

1 

OD 

Total  value  per  acre 

of  the  corn  and  atover 

over  that  of  the 

"  nothing  '*  plota. 
s 

Coat  of  Fertilizer 

per  Acre. 

per  Acre  over  the 

coat  of  the  Fcrlili. 

Izer.    A  mInua  (— ) 

sign  indicatea  a  loaa. 

boah. 

Value  at 

75  c.  per 

buah. 

buah. 

Value  at 
per  buah. 

Iba. 

Value  at 

$7  per 

ton. 

1 

I 

1 

1. 

—4.86 

-^.64|       .92 

$0.34 

-25 

—$0.09 

-$3  39 

93  60 

—$6.99 

2. 

4.00 

3.00   —.08 

-.03 

625 

2.19 

5.16 

4.38 

1 

.78 

3. 

1.71 

1.28'       .07 

.03 

125 

.44 

1.75 

3.06 

—1.31 

4. 

26.86 

20.14 

-.36 

-.13 

1100 

3.85 

23.86 

7.98 

15.85 

5. 

6.57 

4.93 

—  .08 

—.03 

200 

.70 

5.60 

6  66 

—1  06 

6. 

14.14 

10.60   —.36 

—.13 

925 

3.24 

13.71 

7.44 

6.27 

7. 

31.43 

23.57!  — -^^ 

—  .06 

1325 

4.64 

28.15 

11.04 

17.11 

8. 

37.43 

28.07        .35 

.13 

1475 

5.16 

33.36 

14.64 

18.72 

0 

46.00 

34.50     1.50 

.56 

2100 

7.35 

42.41 

18.24 

24.17 

6a. 

16.86 

12.64   —.51 

—  .19 

1175 

3.76 

16.21 

7.44 

8.77 

10. 

14.67 

10.93   —.93 

—  .34 

925 

3.24 

13.83 

11.73 

2.10 

11. 

36.28 

27.21 

—  .79 

—  .30 

1525 

5.34 

32  25 

16.02 

16.23 

12 

23.14 

17.35   —.58 

—.22 

1025 

3.59 

20.72 

20.31 

.40 

6b. 

14.28 

10.71   —.22 

—.08 

825 

2.89 

13.52 

7.44 

6.08 

13. 

28.00 

21.00.  —.43 

-.16 

975 

3.41 

24.25 

11.29 

12.96 

14. 

33.78 

25.33j       .21 

.08 

2025 

7. Of) 

32.50 

15.14 

17.36 

15. 

39.43 

29.57   —.15 

-.06 

1825 

6.39 

35.90 

18.99 

16  91 

6c. 

20.64 

15.48 

.49 

.18 

1225 

4.29 

19.95 

7.44 

12.51 
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FROM   THE   J.AST  COLUMN   OF  THE   PRECEDING   TABLE,    SHOW- 
ING BY  A  COMPARATIVE   SCALE  THE    FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


RSLATIVE  IvOSSIS. 


Relative  Oains. 


1  06 


No.  of 
Plot. 

1. 1  $6  99 

2. 

3.      1  31 

4. 

5. 

6. 

7. 

8. 

9. 
6a. 
10. 
11. 
12. 
6b. 
13. 
14. 
15. 
6c. 


$    78 

15  86 

6  27 

17  11 

18  72 
24  17 

8  77 
2  10 

16  2S 
41 

608 
12  M 

17  36 
16  91 
12  51 
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Referring  to  the  figares  in  the  last  column  on  page  65  we  might 
conclude  from  the  results  of  plots  1,  2  and  3  that  the  soil  was 
chiefly  in  need  of  phosphoric  acid,  next  potash  and  finally  nitro- 
gen ;  but  the  combinations  with  other  elements  (plots  4,  5  and  6) 
prove  the  lack  of  nitrogen  to  be  greater  than  that  of  potash.  This 
statement  is  again  nicely  proven  in  plot  7,  which  has  the  same  fer- 
tilizer as  plot  4,  with  the  addition  of  potash,  the  same  as  plot  5, 
with  the  addition  of  phosphoric  acid  and  the  same  as  6  with  nitro- 
gen added.  Subtracting  plot  4  from  plot  7  we  have  left  $1.28  as 
gain  for  potash.  The  diflference  between  plots  5  and  7  is  118.17 
the  financial  gain  from  adding  phosphoric  acid  to  nitrogen  and 
potash.  Taking  6  from  7  we  have  $10.84  to  be  credited  to  the 
nitrogen  added. 

In  the  special  nitrogen  test,  nitrate  of  soda  gave  the  best  results, 
dried  blood  doing  fairly  well.  While  sulphate  of  ammonia  gave 
the  best  results  last  year,  it  falls  behind  as  in  many  other  places 
this  season. 

It  is  possible,  since  dried  blood  is  somewhat  slow  to  act,  that 
some  of  it  remained  in  the  soil  from  last  year  and  helped  this 
year's  crop  a  little.  This  same  condition  is  noticed  in  several  other 
places. 

General  Conclusions  prom  the  Hope  Valley  Experiment. 

1.  This  soil  seems  to  be  very  deficient  in  phosphoric  acid  and 
considerably  so  in  nitrogen. 

2.  In  the  special  nitrogen  tests,  nitrogen  in  the  form  of  nitrate 
of  soda  gave  by  far  the  best  results  and  dried  blood  proved  much 
better  than  sulphate  of  ammonia. 

8.  The  application  of  fertilizers  was  accompanied  with  profit 
only  where  phosphoric  acid  was  applied,  and  the  profit  was  greatest 
where  the  full  ration  of  nitrogen  in  the  form  of  nitrate  of  soda 
was  used  in  combination  with  phosphoric  acid  and  potash. 
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4.  Last  year  sulphate  of  ammonia  produced  the  best  results, 
this  year  nitrate  of  soda  is  ahead.  Otherwise  the  results  of  the 
two  years  agree. 


JAMESTOWN,  R.  I. 
Mr.  T.  a.  H.  Teppt's  Experiment. 

This  soil  was  a  light  sand  with  a  gravelly  subsoil. 

The  last  application  of  manure  was  about  twelve  years  ago, 
since  which  time  it  has  grown  two  crops  of  corn  and  one  each  of 
oats  and  rye. 

During  the  last  seven  years  it  has  been  in  grass,  but  ^^  when  it 
was  plowed  last  spring  it  was  not  swarded  over,  there  being  only 
now  and  then  a  tuft  of  grass." 

The  ears  of  hard  corn  on  the  nothing  plots  had  only  four  rows 
of  kernels,  while  the  soft  corn  was  nearly  all  cob.  The  corn  on 
the  dried  blood  plots  seemed  to  roll  more  in  the  drouth  than  any 
of  the  rest.     The  following  are  the  results,  in  tables : 
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TABLE  SHOWING  THE  KIND  OF  FERTILIZER  AND  YIELDS 
PER  PLOT  AND  PER  ACRE. 


I 


I: 

o 
o 

^  t 


Kind  of  Fertilizer. 


1 


0. 
1. 
2. 
3. 

4  I 

5.1 

I 

6.' 


Nothing 

Nitrate  of  Soda 

Dissolved  Bone-black.   

Muriate  of  Potash 

jNitrate  of  Soda,  } 

(Dissolved  Bone-black,)    

f  Nitrate  of  Soda,  \ 

\  Muriate  of  Potash,      j 

(  Dissolved  Bone-black, )     Mixed 

\  Muriate  of  Potash,       /  Minerals. 

Nitrate  of  Soda  Group. 


Total  Yield  per 
Plot. 


c 
o 

£^ 

o  o 
U  « 


a 
o 

IS 


(..., 


9 
6a 


'  f  Mixed  Minerals  as  No.  6, 
I  \  Nitrate  of  Soda,  i  Ration, 
f  Mixed  Minerals  as  No.  6, 
\  Nitrate  of  Soda,  |  Ration,  f  '  * 
I  3  Mixed  Minerals  as  No.  6,  ) 
i  (  Nitrate  of  Soda,  full  Ration,  ) 
Mixed  Minerals  as  No.  6 


Sulphate  of  Ammonia  Group. 

^^     r  Mixed  Minerals  as  No.  6,         ) 

•  I  \  Sulph.  of  Ammonia,  i  Ration,  J  * ' 
^.  ,  J  Mixed  Minerals  as  No.  6,         | 

•  I  (  Sulph.  of  Ammonia,  f  Ration,  )  ' ' 
^.,  I  i  Mixed  Minerals  as  No.  6, 

*^;  ], - 


lbs. 

37.5 

85.0 

1  82.5 

I  73.75 

1120.00' 

Illo.OO, 

! 

'  42.50 


145.00 

175.00 

180.00 
50.00 


;i20.00 

152.50 

I 


'  Sulph.  of  Ammonia,  full  Ration.  \ 
6b.  Mixed  Minerals  as  No.  6 37 .  50 


.  t  92.50 


Dried  Blood  Group. 


Mixed  Minerals  as  No.  6, 
Dried  Blood,  i  Ration, 
Mixed  Minerals  as  No.  6, 
Dried  Blood,  f  Ration, 
Mixed  Minerals  as  No.  6, 
.  Dried  Blood,  full  Ration, 

6c.  Mixed  Minerals  as  No.  6.. . . 

CO.. Nothing    .     


15 


Total  Yield  per 
Acre. 


t 


r-e:^ 


lbs.    I     lb«. 

35.00100.0 
33.75135.0 
35.00130.0 
40.00  122.5 

22.50142.5 

25.00*140.0 

25.00130.0 


2§XJ    ■    a 


40.00 

23.75 

27.50 
32.50 


25.00 

20.00 

25.00 
40.00 


■^i: 


I  77.50   20.00 

.,  85.001  30.00 

!       i 

.|  55.OO1  26.00 

.1  42.50!  30.00 

.1  21  25,  20.00 


buah. 

10.71, 
24.28 
23.57, 
21.07 

24.281 

32.85, 


butb. 


lbs. 


10.00,2000 

9.64  2700 

10.002600 

11.43  2450 

6.4312850 

7.14'2800 


12.14     7.14  2600 


150.0  41.42,  11.43  3000 

I            I  ' 

180.0  50.00  6.78  3600 

170.0   '  51.42  7.85'3400 

137.5  14.28  9.282750 


142.6 
180.0 


34.28 
43.57 


145.0  I  26.43 
135.0      10.71 


120.0 


22.14 


140.0      24.28 


105.0 

140.0 
102.5 


15  71 

12.14 
6  07 


7.14  2850 

5.713600 

I 
7.14  2900 

11.43  2700 


5.712400 

1 
8.57  2800 

7.142100 

8  57  2800 
5.712050 
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TABLE   SHOWING  THE   INCREASE   IN  AMOUNT   AND  VALUE  OP 

THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 

OF  THE  "NOTHING"  PLOTS. 

Where  the  amount  and  valu^  is  below  the  average  of  the  *^  Nothing ''  plots 
it  is  shown  by  a  minus  ( — )  sign. 


1 

o 

1 

Hard  Com, 
shelled,  (70  Iba.  on 
the  cob  =  1  bush, 
of  shelled  corn.) 

Soft  Com, 
shelled,  (70  lbs.  on 
the  cob  =  1  bush, 
of  shelled  com.) 

S 

1 

OQ 

Total  value  per  acre 
of  the  com  and  stover 

•*  nothing  "  plou. 

sa     . 

Value  of  the  Crop 
per  Acre  over  tbe 
oost  of  the  Fertlll. 
iier.    A  minus  (— ) 
sign  Indicates  a  loss. 

bush. 

Value  at 

76c.  per 

bush. 

bush. 

Value  at 
per  bush. 

lbs. 

Value  at 

$7  per 

ton. 

1. 

15  89 

ail  92 

1  79 

90.67 

675 

92  37 

914  96 

93  60 

911  36 

2. 

16.18 

11.38 

2.15 

.81 

575 

2.02 

14.21 

4.38 

9. S3 

3. 

12.68 

9.51 

3.58 

1.34 

425 

1.49 

12.34 

3.06 

9.28 

4. 

25.89 

19.42 

—1.42 

-.53 

825 

2.89 

21.78 

7.98 

13  80 

5. 

24.46 

18.34 

—  .71 

—.27 

775 

2.72 

20  79 

6.66 

14  13 

6. 

3.75 

2  81 

—  71 

—  27 

575 

2  02 

4.56 

7.44 

—2. 88 

7. 

33.03 

24.77 

3  58 

1.34 

975 

3  42 

29.53 

11  04 

18.49 

8. 

41.61 

31.21 

—1.07 

—.40 

1575 

5.52 

36.33 

14.64 

21.69 

9. 

43.03 

32.27 

Same  as 
average 

Same  as 
average 

1375 

4  82 

37.09 

18.24 

18  85 

6a. 

5.89 

4  42 

1.43 

.64 

725 

2.54 

7.50 

7.44 

.06 

10. 

25.89 

19.42 

—  .71 

—.27 

825 

2.89 

22.04 

11.73 

10  31 

11. 

35.18 

26.38 

—2.14 

—  80 

1575 

5.52 

31  10 

16.02 

15.08 

12 

18.04 

13.63 

-.71 

—  27 

875 

3.07 

16  33 

•   20.31 

-^.98 

6b. 

2.32 

1.74 

3.58 

1.34 

675 

2.37 

5.45 

744 

—1.99 

13 

13.75 

10.31 

—2.14 

—  .80 

375 

1.32 

10.83 

11  29 

—  .46 

14. 

15.89 

11  92 

.72 

.27 

775 

2  72 

14.91 

15  14 

—.23 

15. 

7.32 

5.49 

—.71 

—.27 

75 

.27 

5.49 

18  99 

—13.50 

6c. 

3.75 

2  81 

.72 

.27 

775 

2.72 

5.80 

7  44 

—1.64 
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FROM  THE   LAST  COLUMN  OF  THE  PRECEDING  TABLE,   SHOW- 
ING BY   A  COMPARATIVE  SCALE    THE    FINANCIAL  GAIN 
OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


RxukTiYB  Loasxe. 


RsLATiTX  Gains. 


So.  of 
Plot. 


3. 

1 

4. 

1 

5. 

6. 

t2  88 

7. 

8. 

9. 

te. 

10. 

11. 

12. 

.« 

0b. 

I  99 

13. 

46 

14. 

23 

15. 

13  60 

6c 

1  M 

$11  36 
9  88 
928 

13  80 

14  13 

18  49 
21  69 
18  85 
06 
10  31 

15  08 
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It  is  very  evident  from  these  results  that  this  soil  has  not,  in  the 
past,  been  supplied  with  the  necessary  amount  of  nitrogen.  Com- 
paring plots  1,  2  and  3  we  notice  that  the  single  elements  pro- 
duced  i-esults  as  follows :  nitrogen,  the  highest,  next,  phosphoric 
acid,  and  lastly,  potash.  Comparing  plots  4,  6  and  6  we  notice 
that  where  nitrogen  was  applied  (plots  4  and  5)  the  yield  was  far 
greater  than  in  No.  6  where  only  phosphoric  acid  and  potash  were 
applied  together.  This  light  yield  from  the  application  of  phos- 
phoric acid  and  potash  is  apparent  in  all  the  mixed  mineral  (6« 
6a,  6b  and  6c)  plots. 

The  addition  of  nitrogen  in  the  form  of  nitrate  of  soda  shows 
a  marked  advantage  over  sulphate  of  ammonia  and  dried  blood. 

It  will  be  of  great  interest  to  watch  this  experimental  field  for 
another  year,  before  which  time  no  definite  conclusions,  further 
than  its  great  need  of  nitrogen,  can  be  drawn. 

General  Conclusions  prom  the  Jamestown  Experiment. 

1.  Although  all  three  elements  were  lacking,  this  soil  was 
especially  in  need  of  nitrogen.  Phosphoric  acid  and  potash  were 
about  equal  in  deficiency. 

2.  Nitrogen  in  the  form  of  nitrate  of  soda  produced  by  far  the 
best  results,  while  sulphate  of  ammonia,  in  moderate  quantities  gave 
profitable  returns ;  the  application  of  dried  blood  in  every  case  was 
accompanied  with  financial  loss. 
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NOOSENECK,  R.  I. 
Mb.  J.  B.  Vaughan's  Experiment. 

This  corn  had  a  very  poor  start  and  was  greatly  injured  by  the 
crows.  The  following  is  the  description  of  the  soil  when  the  ex- 
periment was  begun  in  1890. 

*^  The  soil  was  a  poor  and  sandy  loam  and  the  field  had  not  been 
planted  or  fertilized  since  1884 ;  the  crop  grown  at  that  time  being 
fodder-corn  manured  in  the  drill. 

^*  In  many  places  there  was  little  or  no  sod,  and  at  the  time  the 
jfield  was  surveyed  and  plotted  there  was  almost  nothing  growing 
upon  it  save  bluets  (Houstonia  cserulea)  and  bird-foot  violets 
(Viola  pedata). 

"  Several  isolated  clusters  of  the  common  blue  lupine  (Lupinus 
perennis)  were  to  be  seen  growing  profusely.  This  plant  is  gen- 
erally found  on  neglected,  sandy  fields  and  by  sandy  road-sides, 
and  belongs  to  the  family  of  plants  known  as  the  '  Leguminosaa/ 
the  lupine  and  several  other  members  of  which  have  been  shown 
by  Atwater,  Hellriegel  and  others  to  be  able  to  draw  their  supply 
of  nitrogen  largely  from  the  air. 

"  As  will  be  seen  from  the  tables  which  follow,  this  soil  appeared 
to  be  decidedly  deficient  in  nitrogen,  but,  nevertheless,  the  lupine, 
one  of  the  class  of  plants  richest  of  all  in  nitrogen,  was  able  to 
attain  perfect  development.  This  was  a  good  object  lesson,  show- 
ing that  Nature  provides  for  herself,  for  this  plant  was  at  work 
probably  gathering  nitrogen  from  the  air  and  thus  furnishing  to 
the  soil  by  its  decay  the  most  costly  of  the  lacking  elements.  To 
the  same  end  other  of  the  lupines,  the  horse-bean  and  cow-pea 
have  been  introduced  for  use  in  green  manuring." 


10 
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TABI^   SHOWING  THE  KIND  OF   FERTILIZER   AND  YIELDS 
PER  PLOT  AND  PER  ACRE. 


Total  yield 

per 

Total 

yield 

per 

Kind  of  Fertilizer. 

Plot. 

Acre. 

§ 

s 

Ik 

in 

o 

PL4 

Ex; 

o 

•II 

11 

o 

—     -        -       

"21 

O  o 

i 

> 
1 

,b.. 

m 

m 

181 

1 

]b«. 

Ibi. 

bush. 

buth.     lbs. 

0. 

Nothing ^.. 

Nitrate  of  Soda 

61.25 

3.75 

60.00|  17.50 

1.071200 

1 

78.75 

3.75 

55.00   22.50 

1.07  1100 

2. 

Dissolved  Bone-black 

71.25 

3.75 

65.62,  20  35 

1  07  1312 

3. 

Muriate  of  Potash 

68.75 
91.25 

2.50 
1.25 

56.25;  19.64 
60  00    26.07 

,711125 

4. 

/  Nitrate  of  Soda,            \ 

\  Dissolved  Bone-black,  /   

.361200 

5. 

/  Nitrate  of  Soda,     ) 
L  Muriate  of  Potash, f    

107.50 

2.50 

60.00   30.71 

.711200 

6. 

r  Dissolved  Bone-black)      Mixed 
\  Muriate  of  Potash. . . )  Minerals. 

103  75 

5.(0 

102  50 

29.64 

1.43  2050 

Nitrate  op  Soda  Group. 

7. 

/  Mixed  Minerals  as  No.  6,    > 

t  Nitrate  of  Soda,  i  Ration,  ]  '" 

113  75 

5.00 

92.50 

.q-2  50 

1.43 

1850 

1 

8. 

/  Mixed  Minerals  as  No.  6,   ) 

\  Nitrate  of  Soda,  \  Ration,  >     ' "  * 

145.00 

2.50 

90  00   41.43 

.71 

1800 

9. 

/  Mixed  Minerals  as  No.  6,    > 
t  Nitrate  of  Soda,  full  Ration)       • 

136.25 

5.00 

83.75   38  93 

1.431675 

6a. 

Mixed  Minerals  as  No.  6 

133.75 

7.50 

107  50   38.21 

2  14'2160 

Sulphate  of  Ammonia  Group. 

10. 

f  Mixed  Minerals  as  No.  6^           \ 
\  Sulph.  of  Ammonia,  i  Ration,  / 

91.25 

1.25 

82  50 

26.07 

36 

1650 

11. 

piixod  Minerals  as  No.  6,           \ 
(Sulph.  of  Ammonia,  |  Ration,  j 

141.25 

1.25 

88  75 

40.35 

.36|1775 

12. 

f  Mixed  Minerals  as  No.  6,           \ 
\  Sulph.  of  Ammonia,  full  Rat'n,  j 

146.25 

6.00 

115.00 

41.78 

1.43|2300 

6b. 

Mixed  Minerals  as  No.  6 

86.25 

10.00 

97  5u 

24.64 

2.851950 

Dried  Blood  Group. 

13. 

/Mixed  Minerals  as  No.  6,    \ 
\  Dried  Blood,  \  Ration,         /    * ' ' 

133.75 

2.50 

92  50 

38  21 

.711850 

14 

/  Mixed  Minerals  as  No.  6,     \ 
\  Dried  Blood,  |  Ration,         /    '  * 

118.75 

2.50 

91.25 

33.93 

.71  1825 

1 

15. 

jfMixed  Minerals  as  No.  6,    V 

1  Dried  Blood,  full  Ration,    j  •  • "  * 

143.75 

3.75 

lOO.Oo'  41.07 

1 

1.07  2000 

6c. 

Mixed  Minerals  as  No.  6 

125.00 
75.00 

1.25 
3.75 

97. 60;  35.71 

361950 

00 

Nothing 

43.75 

21.43 

1  07 

875 
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TABLE  SHOWING  THE   INCREASE  IN   AMOUNT  AND  VALUE  OF 

THE  PRODUCT  PER  ACRE,  OVER  THE  AVERAGE 

OF  THE  "NOTHING"  PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  tlie  ^^  Nothing  plots 
it  is  shown  by  a  minus  ( — )  sign. 


1 

Hard  Com, 
abeUed,(701ba.oD 
tbe  cob  =  1  bnab. 
of  aballed  corn.) 

Sofl  Corn, 

abened,a01ba.on 

tbe  cob  =  1  bnab. 

of  abelled  corn.) 

1 

m 

Total  value  per  acre 
of  tbe  corn  and  atovJ 
er  over  tbat  of  tbe    ^ 
"noiblog"  plota.    1 

1 
Coat  of  Fertilizera    | 

per  Acre.           i 

1 

Value  of  tbe  Crop  per  , 
Acre  over  tbe  coat  of  ' 
the  FertllUera.      A 
minua  f — )  aign  Indi- 
catea  a  loaa. 

buab. 

Value  at 

buab. 

Value  at 
per  buab. 

Iba. 

Value  at 

$7  per 

ton. 

1. 

3.04 

•2.28 

aame  aa 

average. 

62 

90.22 

92.50 

93.60 

—91.10 

2.;      .89 

.66 

aame  aa 

average. 

276 

.96 

1.62 

4.38 

—2. 76 

3.|       .18 

.13 

—.36 

-«.13 

87 

.31 

.31 

3.06 

—2.75 

4  j     6.61 

4.96 

—  71 

-.27 

162 

.57 

6.26 

7.98 

-2.72 

5     11.25 

8.44 

—.36 

—.13 

162 

.67 

8.88 

6.66 

2.22 

6  1  10.18 

7.63 

.36 

.13 

1012 

3.54 

11.30 

7.44 

3.86 

7.!  13.04 

9.78 

.36 

.13 

812 

2  84 

12.76 

11.04 

1.71 

8.    21.97 

1 

16.48 

-.36 

—.13 

762 

2.67 

19.02 

14.64 

4.38 

9  '  19.47 

14.60 

.36 

.13 

637 

2.23 

16.96 

18.24 

—1.28 

6a.  1  18.75 

14.06 

1.07 

.40 

1112 

3.89 

18.35 

7.44 

10.91 

10  1     6.61 

4.96 

—.71 

—.27 

612 

2.14 

6.83 

11.73 

-4.90 

11.'  20  89 

I 

15.66 

—.71 

—.27 

737 

2.58 

17.97 

16.02 

1.96 

12.,  22.32 

16.74 

.36 

.13 

1262 

4.42 

21.29 

20.31 

.98 

6b.l    6.18 

3.88 

1.78 

.67 

912 

3.19 

7.74 

7.44 

.30 

13.1  18.76 

14.06 

—.36 

—.13 

812 

2.84 

16.77 

11.29 

.6.48 

14  ■  14.47 

10.86 

—  36 

-.13 

797 

2.76 

13.48 

15.14 

—1.66 

15.    21.61 

16.21 

aame  aa 

average. 

962 

3.37 

19.68 

18.99 

.59 

6c.    16.26 

12.19 

-.71 

—  .27 

912 

3.19 

15.11 

7.44 

7.66 
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STATE  AGRICULTURAL    EXPERIMENT   STATION. 


FROM  THE  LAST  COLUMN  OF  THE  PRECEDING  TABLE,   SHQW- 

ING  BY  A  COMPARATIVE   SCALE    THE  FINANCIAL  GAIN 

OR  LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


RbUITIVI  L088E8 

No.  of 

Plot. 

1. 

$1  10 

2. 

2  76 

8. 

2  75 

4. 

2  72 

6. 

6. 

7. 

8. 

0. 

1  28 

6a. 

10. 

490 

11. 

13. 

Ob. 

18. 

14. 

1  66 

16. 

60. 

Relatitb  Gains. 


$2  22 
886 
1  71 
4  88 

10  91 

196 
98 
SO 

648 


7  «T 
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Although  the  application  of  phosphoric  acid  and  potash  in  the 
single  element  plots,  (Nos.  2  and  3)  did  not  give  as  large  yields 
as  did  the  nitrate  of  soda  in  plot  1,  the  application  of  the  two 
combined,  as  in  plots  6,  6a,  6b  and  6c,  proved  these  two  elements 
more  profitable  in  combination  than  where  nitrogen  in  addition 
was  applied. 

There  is  but  little  difference  in  the  product  of  the  nitrogen  plots 
(7  to  15)  t.  e.,  where  nitrate  of  soda,  sulphate  of  ammonia  and 
dried  blood  are  applied  with  the  mixed  minerals.  Dried  blood 
yielded  the  largest  crop  and  sulphate  of  ammonia  the  smallest. 
The  addition  of  nitrogen  to  mixed  minerals  .has  in  every  case  ex- 
cept one  (plot  10^  increased  the  total  yield  but  it  will  be  seen  by 
subtracting  the  average  financial  gains  ($5.68)  of  the  mixed  min- 
eral plots  (6,  6a,  6b  and  6c)  that  the  addition  of  nitrogen  to  the 
mixed  minerals  in  no  case  produced  sufficient  yields  to  compensate 
for  the  extra  cost. 

General    Conclusions  from  the  Nooseneck  Experiment. 

1.  This  soil  was  greatly  lacking  in  phosphoric  acid  and  nitro- 
gen. It  was  apparently  most  in  need  of  nitrogen,  while  in  phos- 
phoric acid  and  potash  it  showed  a  more  equal  deficiency.  Owing 
to  the  high  price  of  nitrogen,  its  addition  to  mixed  minerals  did 
not  produce  yield  commensurate  with  its  cost. 

2.  Dried  blood  proved  to  be  the  most  profitable  form  of  nitrogen 
applied,  and  nitrate  of  soda  gave  better  returns  than  sulphate  of 

^ammonia. 

3.  Since  the  field  was  especially  lacking  in  phosphoric  acid  the 
good  showing  for  the  blood  may,  probably,  to  some  extent,  be  due 
to  the  amount  of  phosphoric  acid  which  it  contained. 
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DAVISVILLE,  R.   I. 
Mr.  a.  a.  Sherman's  Experiment. 

The  soil  on  which  this  experiment  was  conducted  is  of  a  good 
degree  of  fertility,  a  characteristic  of  all  the  land  under  Mr.  Sher- 
man's management,  thus  producing  a  very  large  crop  of  corn. 
This  very  fertile  condition  of  the  soil  renders  the  benefits  from 
small  applications  of  fertilizers  proportionately  light  and  thus 
presents  difficulties  in  comparisons  and  in  drawing  any  definite 
conclusions,  more  than  that  the  application  of  highly  nitrogenous 
manures  to  soils  containing  a  great  amount  of  humus  and  in  a 
high  state  of  fertility  is  not  accompanied  with  adequate  profit. 

The  above  fact,  in  addition  to  unfortunate  breaking  into  the 
field  by  farm  animals  have  rendered  it  impossible  to  draw  further 
definite  conclusions  from  the  results  of  Mr.  Sherman's  experiment. 

For  these  reasons,  in  this  instance,  we  omit  the  tables. 


LIME  ROCK,  R.  I. 

Mr.  H.  Hartwell   Jencks'  Experiment. 

As  stated  in  the  last  report,  the  soil  of  this  field  was  very  vari- 
able in  character  and  condition  and  another  season's  trial  has  been 
no  more  satisfactory  than  that  of  last  year.     As  no  definite  conclu-* 
sions  can  be  reached  by  a  comparison  of  the  figures  the  tables  are 
omitted. 
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GENERAL    RESULTS    OF    THE    EXPERIMENTS. 

The  plots  manifest  nearly  all  the  same  conditions  the 
second  year  that  were  noticed  the  first  year  of  the  experi- 
ment. 

While  in  four  cases  in  1890  potash  appeared  the  most 
deficient,  it  has  in  no  case  upon  a  second  trial  been  found 
so  much  lacking  as  phosphoric  acid.  It  may  be  stated  in 
general  that  our  Rhode  Island  soils  are  probably  more 
deficient  in  available  phosphoric  acid  than  in  potash,  which 
is  accounted  for  by  the  fact  of  their  granitic  origin,  and 
consequent  natural  supply  of  potash. 

With  very  few  exceptions  the  %  rations  of  nitrogen  have 
given  the  best  results  ;  as  a  rule  the  application  of  small 
quantities  has  g^ven  very  small  profits,  and  the  applica- 
tion of  large  amounts  has  often  resulted  in  financial  loss. 

Of  the  three  forms  of  nitrogen,  nitrate  of  soda  has,  upon 
the  whole,  proved  the  most  profitable,  and  sulphate  of 
ammonia  the  least. 

In  most  of  the  plots  where  dried  blood  was  applied,  the 
corn  ripened  earlier  and  showed,  when  compared  with  the 
nitrate  of  soda  and  sulphate  of  ammonia  plots,  a  greater 
relative  yield  than  in  1890.  This  gain  may  be  due  to  the 
fact  that  the  dried  blood  contained,  in  addition  to  the  or- 
ganic nitrogen,  a  small  amount  of  phosphoric  acid,  and  this 
amount  was  unusually  great  in  the  blood  used  in  1891.  The 
phosphoric  acid  may  have  increased  the  yield.  Another 
cause  for  the  increased  yield  might  be,— since  nitrification 
of  dried  blood  is  somewhat  slow,— that  in  all  probability 
some  of  the  nitrogen  applied  on  these  plots  in  1890  was 
unused  until  1891. 

The  most  profitable  fertilizer  used  in  these  experiments 
was  composed  of  a  mixture  per  acre  of  about  350  pounds 
of  dissolved  bone-black,  130  to  150  pounds  muriate  of  pot- 
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ashy  with  300  pounds  nitrate  of  soda  or  230  pounds  sulphate 
of  ammonia  or  440  pounds  dried  blood ;  a  fertilizer  contain- 
ing about  45  pounds  of  nitrogen,  75  pounds  of  potash  and 
54  pounds  of  phosphoric  acid  per  acre. 

In  the  Hope  Valley,  Summit,  Abbott  Run  and  Kingston 
experiments  the  above  compounds  might  be  modified  by 
increasing  the  phosphoric  acid  and  decreasing  the  potash; 
in  the  Jamestown  and  Nooseneck  experiments  a  little 
more  nitrogen  might  replace  a  part  of  the  potash  and 
phosphoric  acid  with  advantage. 

Special  qualities  of  each  of  the  three  forms  of  nitrogen 
render  the  exercise  of  caution  necessary  in  their  use. 
Nitrate  of  soda,  the  most  available  form  of  nitrogen,  is 
very  easily  leached  or  washed  out  of  the  soil.  Sulphate 
of  ammonia,  though  not  so  easily  leached,  must  probably 
undergo  the  nitrification  process  before  the  plant  can  use 
it,  and  as  this  process  requires  a  warm,  moist  alkaline  soil 
and  the  presence  of  the  nitric  ferment,  there  is*  danger 
of  the  ammonia  remaining  unnitrified  until  too  late  to  be 
utilized  by  the  crop,  and  as  this  material  is  all  liable  to 
leach  away  before  another  crop  can  be  grown  on  the  same 
soil,  it  is  not  safe  to  be  wholly  depended  upon.  Dried 
blood  is  equally  slow  to  nitrify,  but  it  is  not  liable  to  wash 
out. 

It  seems  advisable  in  preparing  a  fertilizer  to  use  the 
above  forms  of  potash  and  phosphoric  acid,  and  apply  a 
part  of  each  of  the  forms  of  nitrogen,  —  say  J^  of  nitrate 
of  soda  to  give  the  corn  an  early  start,  and  the  other  half 
of  sulphate  of  ammonia  or  dried  blood,  or  both,  to  help  the 
corn  along  during  the  latter  period  of  its  growth. 

The  average  relative  weights  of  corn  and  stover  from 
eighteen  fields  of  this  variety  of  corn  (White  Capped)  has 
been  determined  and  found  to  be  57  lbs.  of  stover  to  each 
bushel  (70  lbs.),  —  that  is  to  say,  100  lbs.  corn  in  the  shock 
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contains  55  lbs.  of  corn  and  45  lbs.  of  stover.  It  has  also  been 
determined  by  the  Massachusetts  State  Agricultural  Experi- 
ment Station  (Eighth  Annual  Report,  1890,  pages  297  and 
299).  as  a  result  of  twenty-nine  analyses,  that  corn  and  cobs 
contain  1.409  per  cent,  nitrogen,  .571  per  cent,  phosphoric 
acid,  and  .472  per  cent,  potassium  oxide,  and  that  corn- 
stover,  average  of  sixteen  analyses,  contains  1.043  P^^  cent, 
nitrogen,  .293  per  cent,  phosphoric  acid,  and  1.400  per  cent, 
potassium  oxide.  Accordingly  a  crop  of  50  bushels  of  corn 
to  the  acre  would  contain  79.0405  lbs.  of  nitrogen,  28.3355 
lbs.  of  phosphoric  acid,  and  56.42  lbs.  of  potassium  oxide. 

More  might  have  been  said  in  regard  to  the  results  of  these  ex- 
periments but  I  have  been  very  careful  to  make  no  statement  nor 
conclusion  that  was  not  perfectly  plain  and  substantiated  by  the 
results  of  a  careful  experiment.  In  the  exercise  of  caution  in  this 
work,  1  have  sought  the  advice  of  Prof.  Chas.  0.  Plagg  and  Dr. 
H.  J.  Wheeler.  To  them  and  to  the  gentlemen  who  have  been  so 
indulgent  of  their  time  and  trouble  and  willingly  co-operated  in 
the  success  of  these  experiments,  I  wish  to  acknowledge  my  sin- 
cere thanks. 
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H.    J.    WHEELER. 


During  the  past  year  there  has  been  a  considerable  increase  in 
the  number  of  materials  sent  in  from  about  the  State  for  chemical 
examination.  Work  on  such  material  occupied  the  early  portion 
of  the  year.  Late  in  the  winter  an  arrangement  was  made  by 
which  the  analyses  of  fertilizers  for  the  State  Board  of  Agriculture 
should  be  made  in  the  laboratory  of  this  Station,  and  by  which 
the  results  of  the  same  should  be  published  in  Station  Bulletins. 
During  the  spring  the  various  sections  of  the  State  were  visited 
by  me  or  my  assistant,  in  part  in  company  with  the  Secretary  of 
the  State  Board  of  Agriculture,  for  the  purpose  of  collecting  sam- 
ples of  such  brands  of  fertilizers  as  were  to  be  found  on  the  mar- 
ket. Seventy-one  such  samples  were  collected  and  analyzed. 
Determinations  were  made  of  nitrogen  in  the  form  of  ammoniates, 
nitrates  and  organic  matter,  and  of  phosphoric  acid,  in  its  several 
forms.  These  and  other  miscellaneous  analyses  have  been  pub- 
lished in  Bulletins  11,  12  and  13  which  have  been  issued  by  this 
division  during  the  year. 

The  analyses  of  commercial  fertilizers  were  also  compiled  and 
embodied  in  my  report  on  the  same  which  has  been  transmitted  to 
the  Secretary  of  the  State  Board  of  Agriculture  for  publication  in 
their  annual  report. 

During  the  year  a  water-blast,  a  large  distilling  apparatus  for 
making  distilled  water  and  other  minor  additions  have  been  made 
to  the  laboratory  outfit. 

Until  the  present  time  one  wing  of  the  laboratory  building  has 
furnished  sufficient  accommodations,  but  should  the  work  of  the 
division  increase  according  to  present  indications,  the  other  wing, 
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now  used  by  the  school  for  a  chemical  laboratory,  will  be  required 
by  the  Station. 

In  order  to  properly  attend  to  the  analytical  work  in  connection 
with  the  state  fertilizer  inspection,  I  found  it  necessary  to  employ 
an  assistant.  Mr.  B.  L.  Hart  well,  for  two  years  assistant  chemist 
at  the  Massachusetts  State  Agricultural  Experiment  Station,  was 
secured  to  (ill  this  position.  He  entered  upon  his  duties  on  June 
1st,  and  to  his  eflBcient  services  is  due  a  full  share  of  credit  for  the 
work  of  this  division. 

1  append  here  such  analyses  for  the  year  as  have  not  already 
been  published  in  Station  Bulletins,  Nos.  11,  12  and  13.  The  mis- 
cellaneous analyses  are  numbered  independently  of  those  fertil- 
izers belonging  to  the  State  inspection,  which  form  by  themselves 
a  distinct  series. 


ANALYSES    OF   WATER    SENT  FOR  EXAMINATION. 

(PARTS   PER  MILLION.) 


B^Well  Waler 
is' Spring  Water 
22  Well  Water.. 
51WelIWat«>r ;o.21  0.20 


34.  Well  Water 

84  Two  weeks  later. .. 

I 
36  "  Boiling  Spring," 

I     Sept.  23. 1891 

fiO  Well  Water 


10.00   38.00   22  00 Cbaa.  G.  Cbamplin,  Narragnniieit. 

82.00 I H.  H.  Huntington.  Say leeville. 

86.00 None. ;  Robert  Kinnlcutt,  Warren. 


0.020.08    16.00 1 1 I  Mrs.  J.  E.  Wells,  Kingston. 

JMrs.  J.  B.  Wells,  Kingston. 


32  Artesian  Well  Water, 
,    Sept.  28, 1891 

32  Artesian  Well  Water, 
;    Feb.  1,1892 

36  Well  Water... 


I 


.  0.10  0.23 

I        I 


15.00  . 


8.00  . 
24.00. 


I 


Collected  as  naraple  of  probably  un- 

contaminated  water,  Kingston. 
Rev.  J.  H.  Wells,  Kingston. 


13.00 ' 'Station  and  School  supply,  Kingston. 


I 


11.00  . 
9.50  . 


Station  and  Scbool  supply,  Kings' on. 
.  Isaac  Blancbard,  Wakefield. 
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Whether  the  impurities  in  No.  51  came  from  the  water  or  the 
vessels  in  which  it  was  sent,  it  was  impossible  to  determine.  Par- 
ties sending  water  for  analyses  should  send  in  glass  stoppered  bot- 
tles or  use  new  corks.  The  bottles  whether  old  or  new  must  be 
most  carefully  cleaned,  without  soap,  and  rinsed  before  filling,  with 
some  of  the  water  to  be  sampled.  When  possible  we  prefer  to  fur- 
nish a  bottle  for  the  purpose. 

A  few  remarks  on  the  contamination  of  wells,  etc.,  may  be  found 
in  Bulletin  11,  page  144. 

No.  29.  Contents  of  a  hen's  crop  and  stomach  sent  from  Peace 
Dale,  R.  I.  Both  arsenic  and  copper  (the  constituents  of  Paris 
Green)  were  found  in  considerable  quantities. 

No.  33.  Sample  of  grapes  from  the  Horticultural  Division 
which  hod  been  sprayed  with  *'  Bordeaux  Mixture."  The  grapes 
had  been  washed  in  vinegar.  Only  slight  traces  of  copper  were 
found  on  the  sample  tested. 

No.  39.  Sample  of  honey  from  the  Apicultural  Division  to  be 
tested  for  copper.  Not  enough  copper  was  present  to  give  a  de- 
cided reaction. 

Nos.  37  and  38.  Commercial  Fertilizers  "  I "  and  '*  II "  from. 
C.  C.  Reynolds,  Exeter,  R.  I.  In  each  of  these  samples  the  total 
phosphoric  acid,  nitrogen  and  potash  was  determined.  The  goods 
had  been  bought  for  the  same  brand  throughout  but  upon  receipt  of 
the  same  it  was  found  that  the  packages  did  not  all  bear  the  same 
guaranty.  The  chemical  analyses  showed  the  material  to  be  prac- 
tically of  a  uniform  composition.  The  analyses,  having  no  general 
interest,  are  not  reported. 

Nos.  40  and  41.  Samples  of  sugar  beets  grown  on  the  Station 
farm  during  the  summer  of  1891. 

40.  *^  Balteau  Desprez  Richest." 

41.  ''  Florimond  Desprez  Richest." 
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40.  41. 

Cane   sugar,  13.89  per  cent.     13.56  per  cent. 

The  other  varieties  were  not  sufficiently  developed  for  analysis. 
The  sugar  was  determined  by  the  alcohol  digestion  method  *  (Rapp- 
Degener). 

Nos.  42  to  49  inclusive  and  52  are  analyses  of  poultry  foods 
which  were  made  for  the  poultry  division. 

No.  30. 


Bran,  sent  by  C.  H.  Knowles,        | 

Point  Judith,  R.  I.  | 

I 
I 
I 


Crude  Ash 

Crude  Proleine,  (nitrogenous  matter.) 

Crude  Fat  (Ether  extract) 

Non-nitrogenous  extract  matter 
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NO.  31. 


*  Gluten  meal,  sent  by  David  O. 
Cargill,  Abbott  Run,  R.  I. 


Crude  Ash 

Grade  Protelne,  (nitrogenous  matter.) 
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tEetimated  the  tame  as  for  Indian  corn. 

*  Manufactured  by  the  American  Glacoae  Co.,  Buffalo,  N.  Y. 
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L.   P.  KINNEY. 


During  the  past  two  years  the  trees  in  the  trial  orchards  have 
made  a  strong  and  healthy  growth  and  with  the  exception  of  the 
apples  and  pears,  most  of  them  have  formed  fruit  buds  and  will 
soon  be  in  a  bearing  condition.  New  varieties  have  been  added 
from  time  to  time  by  purchase  and  donation,  and  choice  kinds  of 
apple  and  pear  scions  that  have  been  sent  to  the  Station  for  trial, 
have  been  grafted  into  old  established  trees  to  hasten  their  season 
of  fruiting. 

The  vineyard  has  been  enlarged  by  planting,  beside  the  trial 
vines,  four  hundred  Worden,  Moore's  Early,  Concord  and  Delaware 
vines  for  experiuiental  purposes,  and  in  a  like  manner  the  planta- 
tions of  raspberries,  blackberries  and  strawberries  have  been  ex- 
panded. Apple,  pear  and  peach  seedlings  have  been  grown,  grafted 
and  budded  ;  and  forest  and  ornamental  tree  seedlings  and  vines 
have  been  started.  A  plantation  of  one  thousand  White  Ash 
{Fraxinus  Americana.  L.)  and  Black  Walnut  {Juglans  nigra.  L.) 
trees  has  also  been  made  for  forest  purposes. 

A  limited  amount  of  attention  has  been  given  to  the  cultivation 
of  ornamental  shrubbery,  of  which  a  good  collection  is  now  grow- 
ing upon  the  Station  grounds — and  the  choicer  kinds  of  herba- 
ceous flowering  plants,  such  as  Japanese  and  Chinese  chrysanthe- 
mums, French  flowering  Cannas,  tuberous  rooted  begonias,  etc., 
have  been  grown  in  small  varieties. 
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A  number  of  new  varieties  of  vegetables  have  been  grown  with- 
out marked  results.  A  comparative  test  was  made  with  onion 
plants  that  were  started  under  glass  and  those  that  were  grown  in 
the  open  field  with  conclusions  favoring  the  former  method,  re- 
ported in  Bulletin  No.  14. 

The  arsenites  have  been  used  to  destroy  the  larvae  of  the  Codling 
moth,  Tent  caterpillar  and  the  Rose  beetle,  and  also  the  leading 
fungicides  in  the  treatment  of  various  fungous  diseases.  A  bulle- 
tin givin<r  general  information  concerning  the  preparation  and  use 
of  insecticides  and  fungicides  with  descriptions  of  apparatus  em- 
ployed in  applying  them  will  be  issued  in  the  spring. 

Investigations  have  been  made  concerning  the  conditions  which 
favor  the  development  of  the  potato  scab,  in  the  field  and  these 
experiments  have  been  continued  under  glass.  The  Bordeaux  mix- 
ture has  been  successfully  used  in  preventing  the  potato  "  Scab  " 
and  the  potato  **  Blight "  and  "  Rot."  The  results  of  these  latter 
experiments,  so  far  as  completed,  were  published  in  Bulletin  No. 
14,  of  this  Station. 
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At  a  meeting  of  the  Board  of  Managers  held  February  12,  1891, 
we  were  engaged  to  commence,  April  1st,  (in  addition  to  the  man- 
agement of  the  Apicultural  Division)  experiments  relating  to  the 
poultry  interests  of  the  State. 

With  this  position  was  given  the  privilege  of  visiting  various 
parties  in  New  Jersey,  Long  Island  and  New  England,  to  study 
the  latest  improvements  in  raising  poultry  by  artificial  methods. 

Nearly  all  the  books  on  poultry  raising  that  were  in  the  market, 
as  well  as  back  numbers  of  two  of  the  most  practical  poultry  mag- 
azines, were  immediately  procured  for  a  working  library. 

As  much  had  been  written  in  poultry  and  farm  pai)ers  about 
capons  and  the  profit  of  raising  them  and  as  very  few  were  pro- 
duced in  this  State,  an  experiment  with  capons  was  commenced. 
The  subject  was  read  up,  an  advertised  set  of  instruments  bought 
and  the  operation  successfully  performed  on  several  birds.  Soon 
after,  while  looking  up  poultry  matters  in  the  New  York  City 
markets,  we  learned  where  most  of  the  New  Jersey  capons 
were  produced  and  during  our  trip  among  the  broiler  establish- 
ments of  that  State  those  sections  were  visited.  Here  the  fastest 
and  most  successful  caponizers  were  seen  at  their  work,  their  man- 
ner of  operating  learned  and  their  tools  procured,  and  we  have 
since  followed  their  methods.  A  Bulletin  on  "  Capons  and  Capon- 
izing,"  giving  the  results  of  our  experiments  with  capons  and  full 
-directions  for  performing  the  operation  will  be  issued  later. 

12 
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The  land  set  apart  for  the  use  of  the  Poultry  Division  contains 
about  seven  acres.  It  is  below  the  hill  and  protected  by  it  from 
the  north  and  east  winds.  On  the  west  and  south  where  the  wind 
has  full  sweep,  a  double  row  of  trees,  Austrian  Pines  and  Larches, 
were  planted  for  a  future  wind  break.  The  ground  slopes  to  the 
west  and  south  and  is  enough  above  the  plain  to  be  safe  from 
spring  floods.  The  soil  is  a  gravelly  loam  and  naturally  dry.  A 
brook  runs  through  the  southern  and  lower  portion  of  the  ground 
and  except  during  the  dry  part  of  the  season  furnishes  an  abun- 
dance of  water  for  ducks  and  geese.  A  natural  spring  in  the  north- 
east corner  gives  a  continuous  supply  of  excellent  water  for  drink- 
ing, and  other  purposes. 

A  work  shop  or  feed  room  was  fitted  up  in  the  quarry  black- 
smith shop,  which  was  on  the  poultry  department  grounds.  This 
room  was  floored  and  sealed  and  provided  with  windows,  work- 
bench, grain  bins,  stove  for  cooking  feed,  sink,  Ac.  Adjoining 
this,  a  narrow  room  for  setting  hens  was  made  and,  on  one  side, 
tiers  of  nests  were  arranged  on  shelves.  A  poultry  bouse  8x8 
with  open  shed  the  same  dimensions  attached,  and  several  small 
movable  shed-houses  3x8  1-2  for  hens  and  chickens,  were  built. 
A  small  flock  of  Light  Brahma  fowls  was  procured  and  from  them 
a  nice  lot  of  chicks  were  reared. 

The  hatching  and  rearing  of  chickens  in  winter  by  artificial  heat 
has  received  much  attention  in  various  parts  of  this  country  and 
especially  in  New  Jersey.  In  that  State  scores  of  people  are  en- 
gaged in  the  extensive  production  of  chicken  broilers  for  the  Phil- 
adelphia and  New  York  markets  and  establishments  having  a 
capacity  of  several  thousand  chicks  are  quite  numerous.  In  Ham- 
monton  so  many  have  taken  up  this  industry  that  the  town  has  be- 
come famous  as  a  broiler  raising  centre.  Probably  more  incuba- 
tors and  brooders  have  been  operated  at  one  time  in  this  place  than 
in  any  other  part  of  the  United  States.    In  the  past  so  many  from 
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all  parts  of  the  country  have  visited  its  broiler  houses  that  opera- 
tions have  been  hindered  and  much  loss  has  been  caused  so  that 
now  visitors  are  admitted  to  but  very  few  places.  Though  many 
formerly  engaged  in  this  business  here  have  located  elsewhere,  this 
place,  with  so  many  studying  the  problem  and  with  so  much  avail- 
able practical  experience,  is  still  a  leading  source  of  information 
regarding  this  line  of  work.  We  visited  the  place  and  saw  several 
houses  in  operation  and  in  one  house,  eighteen  hundred  chicks 
from  two  to  four  weeks  old.  We  were  informed  that  there  were 
in  this  place  150  incubators  in  use.  Here  and  in  other  Jersey 
towns  much  was  learned  that  we  shall  endeavor  to  carry  out  in  the 
work  of  this  division. 

A  trip  along  the  south  shores  of  Long  Island  enabled  us  to  see 
the  methods  followed  by  the  most  extensive  duck  raisers  in  this 
country.  On  these  different  farms  we  saw  1,000,  2,800,  3,200  and 
4,000  young  ducks  from  one  to  nine  weeks  old.  Prom  one  small 
place  in  which  S8,000  is  invested  and  on  which  were  4,000  young 
ducks,  8,000  to  10,000  are  marketed  each  season.  The  success  of 
these  operations  and  the  necessity  of  artificial  incubators  and 
brooders  for  duck  raising  on  an  extensive  scale,  as  well  as  for 
broiler  rearing,  was  very  apparent. 

Visits  made  to  duck  farms  in  Massachusetts  and  to  some  of 
the  large  and  successful  egg  farms  in  this  State  and  New  Hamp- 
shire have  given  us  the  plans  on  which  they  are  conducted  and 
much  material  for  future  work. 

The  result  of  our  studies  of  the  various  buildings  that  we  have 
seen  and  used  in  the  past  and  have  viewed  on  these  trips  may  be 
seen  in  the  Experiment  Station  poultry  buildings.  Among  these 
is  an  Incubator  House  12  x  18,  built  in  a  bank  and,  except  at  the 
west  end,  under  ground  to  the  eaves.  The  bottom  of  the  excavation 
was  dry  and  sandy  and  the  sides  were  built  of  stone  laid  in  cement. 
The  room  is  double  floored  and  sealed  on  both  sides  and  overhead. 
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Double  windows  and  doors  and  sawdust  packing  between  the  sides 
and  above  ceiling,  protect  the  room  from  outside  tenaperature. 
An  under  ground  drain,  40  feet  long,  opening  into  the  hillside,- 
gives,  when  desired,  fresh  air  of  a  modified  temperature  and  with 
a  roof  ventilator,  enables  the  operator  to  have  as  much  or  as  little 
draft  as  is  desired.  Here  are  one  200  egg,  and  one  100  egg  Prairie 
State  Incubators,  a  hot  air  machine  much  used  in  New  Jersey, 
and  a  **  Monarch  "  hot  water  machine,  300  egg  size.  The  latter  is 
in  use  but  is  not'owned  bj  the  Station.  A  '*  Challenge  "  hot  water 
machine,  300  egg  size  is  soon  to  be  put  in.  In  this  room  eggs  for 
hatching,  are  also  kept.  For  the  double  hot  water  brooder  used 
the  past  season  a  small  brooder  house  8x8,  covered  with  "  Nepon- 
sett "  was  built.  A  building  12  x  14  that  was  used  as  a  temporary 
office  by  the  contractor  of  the  school  buildings  and  which  stood 
near  the  Laboratory,  was  moved  down  the  hill,  covered  with  "  Ne- 
ponsett "  paper  and  fitted  for  a  poultry  roosting  and  laying  house. 
A  building  12  x  18,  built  of  the  second  hand  lumber  from  the  car- 
})entcr  sheds  is  intended  for  the  storage  of  sand,  road  dust,  coops, 
Ac,  but  a  part  has  been  partitioned  off  and  is  temporarily  used  as 
quarters  for  a  breeding  pen  of  fowls.  A  duck  house,  6  x  10,  with 
a  low  shed  roof,  a  goose  house  12  x  12,  four  shed  roofed  houses 
6  X  10,  built  on  runners,  with  four  open  sheds  4  x  10  to  match, 
also  on  runners,  and  two  double  pitch  roofed  buildings,  6  x  10, 
with  raised  floor  and  2  foot  space  or  shed  beneath,  (also  on  run- 
ners that  they  may  be  readily  drawni  about  the  farm  by  a  pair  of 
horses)  completes  the  list  of  buildings.  A  brooder  house,  15  x  40, 
covered  with  "  Ncponsett,"  and  a  shed  for  turkeys  is  soon  to  be 
put  up.  In  building  we  have  endeavored  to  bring  together  as 
much  as  j)Ossible,  the  various  models  of  the  most  practical  poultry 
houses  that  may  be  built  at  a  moderate  cost.  In  putting  our  ideas 
into  shape  we  have  received  invaluable  assistance  from  the  Agri- 
cultural School  instructor  in  wood  work,  Mr.  Thomas  C.  Rodman. 
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These  buildings  may  be  illustrated  and  more  fully  described  in 
some  future  bulletin. 

The  illustration  on  the  opposite  page  shows  a  view  of  the  poul- 
try buildings  and  yards  from  the  south.  At  the  right  in  the  fore- 
ground is  the  house  for  geese,  north  of  that  the  small  duck  house, 
while  beyond  the  goose  house  and  higher  up  may  be  seen  the  roof 
of  the  incubator  building.  To  the  left  of  the  large  tree  are  two 
houses,  with  open  sheds  in  front,  for  breeding  fowls.  Between 
them  and  farther  back  is  a  long  building,  in  the  south  end  of  which 
is  the  feed  room,  the  other  part  now  being  used  as  the  farm  ice 
house.  At  the  extreme  left  is  one  of  the  movable  houses  and 
sheds.  At  the  right  of  this,  the  small  permanent  house  and  far- 
ther to  the  right,  the  two  movable  houses  with  shelters  beneath. 
Back  of  these  is  the  brooder  house. 

During  the  season,  the  capons  and  cockerels  of  the  same  lot,  for 
comparison,  as  well  as  the  geese  and  ducks,  have  been  exhibited, 
with  explanatory  placards,  at  the  Woonsocket  and  Kingston  Fairs, 
at  the  State  Fair  and  at  the  show  of  the  Rhode  Island  Poultry 
Association.  Much  of  this  season's  work  has  been  to  prepare  for 
our  principal  experiment  of  next  season,  whicli  will  be  to  make  a 
variety  of  first  crosses  for  the  production  of  the  best  market  roast- 
ers and  capons,  their  value  as  broilers  and  for  egg  production 
being  a  secondary  consideration.  We  have  procured  for  this  pur- 
pose twelve  varieties  of  pure  bred  fowls  and  have  mated  them  with 
this  end  in  view.  Besides  these  birds  we  have  one  pair  and  one 
trio  of  imported  Embden  geese,  nine  fine  Pekin  ducks,  two  Pokin 
drakes  and  one  pen  of  pure  Light  Brahma  fowls.  A  few  turkeys 
are  soon  to  be  added  to  the  stock. 

Visitors  having  a  special  interest  in  this  line  of  work  have  been 
quite  numerous  and  there  evidently  is  a  wide  field  of  usefulness 
for  such  a  division. 
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The  Apiary  has  the  past  season  been  run  for  surplus  honey  and 
only  the  most  necessary  care  given  it.  The  observatory  hive  was 
on  exhibition  through  the  season,  many  visitors  were  shown 
through  the  apiary  and  all  possible  aid  and  information  given  in- 
quiring beekeepers.  Sixteen  hives  of  bees  were  brought  through 
the  winter  and  the  same  number  put  into  winter  quarters  last  fall. 
The  season  was  a  fair  one  especially  for  late  honey  and  the  quality 
of  the  surplus  secured,  both  tlie  extracted  and  comb  honey,  was  as 
fine  as  we  have  ever  had.  This  has  been  sold  as  usual,  mostly  to 
regular  customers. 

The  experiments  of  the  previous  seasons  would  have  been  con- 
tinued and  new  ones  commenced  had  we  not  been  obliged  to  be 
away  so  frequently  on  matters  connected  with  the  work  of  the  new 
Poultry  Division.  In  the  future  this  division  will  probably  receive, 
each  season,  its  proper  share  of  attention. 
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During  the  year  I  have  been  called  upon  to  either  give  advice 
concerning,  or  to  treat  directly,  125  ailing  animals.  Of  these  125 
cases  many  have  been  of  a  kind  requiring  surgical  operation  and 
subsequent  treatment.  The  greater  portion  of  such  cases  I  have 
been  compelled  to  send  away  without  surgical  treatment ;  and  this 
because  of  incomplete  hospital  outfit.  For  the  same  reason  the 
clinics,  which  should  have  brouc^ht  to  the  Station  a  large  number 
of  cases  of « all  kinds,  and  so  have  greatly  benefited  the  students  of 
the  State  A.  .&  M.  School,  as  well  as  being  of  much  good  to  owners, 
have  brought  but  few  cases ;  it  having  been  generally  understood 
throughout  the  State  that  the  Station  was  not  in  readiness  to  re- 
ceive cases  requiring  prolonged  treatment.  These  facts  have  les- 
sened the  usefulness  of  the  clinics  and  have  prevented  the  students 
of  the  school  becoming  familiar  with  disease  in  animals. 

The  village  being  without  a  druggist,  owners  of  animals  were 
caused  much  inconvenience  by  reason  of  being  compelled  to  drive 
Bome  distance  to  get  prescriptions  compounded.  To  remove  this 
inconvenience  the  Board  of  Managers  supplied  the  division  with 
drugs  and  with  appliances  for  dispensing.  This  has  increased  the 
usefulness  of  the  division  and  has  already  proved  a  great  benefit 
to  those  presenting  animals  for  treatment. 

STUDY   OP   SPECIAL   DISEASES. 

During  the  early  part  of  the  year  knowledge  came  to  me  that  a 
disease  affecting  bovine  animals  and  known  as  ^'  The  Gaunts  "  has 
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annually  invaded  the  herds  of  what  is  known  as  the  *'  back  side 
district"  (along  the  shore  west  of  Point  Judith  pond).  As  this 
disease  was  brought  to  my  notice  when  my  duties  in  tlie  school 
were  taking  tlic  greater  part  of  my  time,  and  as  the  season  of  the 
annual  prevalence  of  the  disease  had  nearly  or  quite  passed  before 
I  had  opportunity  of  visiting  the  district,  I  have  bee/i  prevented 
doing  more  than  recording  the  statements  of  owners  concerning 
the  course,  symptoms,  and  supposed  cause  of  the  trouble.  The 
facts  at  present  in  my  possession  hardly  warrant  an  opinion  as  to 
the  real  nature  of  the  disease  ;  but  certain  facts  indicate  that  it  is 
a  local  trouble  and  not  transmissible. 

During  tlie  coming  season  this  disease  will  be  given  special  at- 
tention, and  I  hope  to  be  able  to  publish  a  bulletin  outlining  the 
affected  district,  and  giving,  if  not  the  nature  and  cause  of  the 
disease,  such  an  analysis  of  cases  and  of  the  charactei^of  the  soil, 
water,  forage  plants,  etc.,  of  the  affected  district  as  will  furnish 
data  for  an  intelligent  study  of  the  trouble  together  with  sugges- 
tions as  to  means  of  lessening  its  activity. 

DISEASE   AMONG  TURKEYS. 

During  later  years  an  obscure  disease  has  prevailed  to  such  an 
extent  among  the  turkeys  of  the  State  as  to  not  only  cause  serious 
loss  to  owners  but  to  threaten  the  slow,  but  not  the  less  certain, 
extermination  of  tliis  source  of  income  to  our  citizens.  The  dis- 
ease appears  about  the  head  of  the  turkey  as  a  small  spot  of  dis- 
coloration ;  this  spreads  rapidly  to  adjacent  parts,  and  in  a  few 
days  the  bird  dies.  The  general  belief  among  owners  is  that  the 
disease  is  infectious ;  but  whether  this  is  true  is  a  question  that 
requires  more  evidence  for  its  answering.  This  disease  is  being 
studied  and  1  shall  be  thankful  if  those  owning  affected  birds  will 
give  me  notice  of  the  existence  of  the  disease,  or  in  event  of  birds 
dying,  if  they  will  forward  the  carcass  to  the  Station  at  Kingston. 
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TUBERCULOSIS   OR   CONSUMPTION. 


The  almost  immediate  coiiDection  between  bovine  and  human 
tuberculosis,  and  the  many  questions  as  to  its  transmissibility 
which  are  either  unanswered  or  so  answered  as  to  demand  the  evi- 
dence of  repeated  experiment  that  convincing  proof  may  be  given, 
render  investigations  in  this  disease  of  special  interest  and  import- 
ance. The  Station  is  provided  with  a  building  set  apart  for  ani- 
mals used  in  these  investigations  ;  and  experiments  are  now  being 
conducted  which,  it  is  hoped,  will  increase  our  knowledge  of  the 
nature  of  this  disease  and  of  means  calculated  to  more  certainly 
prevent  its  spread  among  our  herds  and  render  the  food-products 
of  tuberculous  animals  innocuous  when  unwittingly  consumed  by 
man. 

In  this  connection  1  beg  to  submit  the  question  as  to  the  de- 
sirability  of  the  Veterinary  Division  undertaking  to  furnish  steril- 
ized milk  to  the  people  of  this  and  the  surrounding  towns.  The 
proximity  of  the  Station  to  Narragansett  Pier,  where  during  the 
summer  many  infants  are  congregated,  together  with  the  general 
demand  throughout  the  State  for  this  article — recognized  by  phy- 
sicians as  absolutely  necessary  to  the  successful  treatment  of  in- 
fantile indigestion — would,  it  seems  to  me,  warrant  the  undertak- 
ing of  a  work  that  would  be  highly  appreciated  by  the  public. 
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EEPOET  OF  THE  TEEASURER. 


The  Rhode  Island  State  Agricultural  Experiment  Station  in  account  with  the 
United  States  Appropriation. 

Dr. 
1891.        To  receipts  from  Treasurer  of  the  United  States  as  per 
appropriation  for  year  ending  June  30,  1891,  under 
Act  of  Congress  approved  March  2,  1887 $15,000  OO 

Cr. 

June  30.     By  Salaries #5,508  61 

Labor 3,974  79 

Supplies  and  repairs 2,023  41 

Freight  aad  express 724  84 

Library  and  printing 978  40 

Tools  and  noachinery 593  66 

Scientific  instruments 148  26 

Chemical  apparatus  and  supplies 293  76 

Live  stock 288  00 

Travelling 349  05 

Incidentals 117  22 


ei5,000  00  ei  5,000  00 


This  certifies  that  we,  the  undersigned,  authorized  Auditing  Committee  of 
the  Board  of  Managers  of  the  Rhode  Island  State  Agricultural  School  and 
Experiment  Station,  have  examined  the  accounts  of  the  Treasurer  of  the  Ag- 
ricultural Experiment  Station  for  the  fiscal  year  ending  June  30, 1891,  and 
that  we  find  the  receipts  for  the  time  named  to  have  been  #15,000,  and  that  the 
same  has  been  expended,  for  which  satisfactory  vouchers,  correctly  classified 
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as  above,  are  on  file,  and  the  same  agrees  with  the  Treasui'er's  account,  and 
that  there  is  no  unexpended  balance. 

CHARLES  J.  GREENE, 
OHAS.  O.  FLAGG, 

Auditing  CommiUee. 


I  hereby  certify  that  the  above  statement  is  a  true  copy  from  the  books  of 
account  of  the  Institution  named. 

MELVIIXE  BULL, 
Treasurer  of  the  BJiode  Island  State  Agricultural  School  and  Experiment  Station. 


I  hereby  certify  that  the  above  signature  is  that  of  the  Treasurer  of  the 
Rhode  Island  State  Agricultural  School  and  Experiment  Station. 

CHARLES  O.  FLAGG, 

President  Board  of  Managers  Bhode  Island  State  Agricultural  School  and  Exn 
periment  Station, 


Melville  Bull^  Treasurer^  in  account  with  the  Bhode  Island  State  Agricultural 

Bxperiment  Station, 

Dr. 
1891. 

JuneSO.    To  balance  on  hand  June  30, 1890 $983  77 

"    receipts  from  farm , 1,287  12 

^«  "         interest 209  82 

12,480  71 

Cr. 
1891. 

June30.    By  Buildings #14110 

"    Furniture 1,654  78 

'*    Roads  and  water  supply 388  66 

*»    Chemical  apparatus  and  supplies     296  17 

$2,480  71 
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Dr. 


1890. 


May  24.    To  receipts  from  Treasui'er  of  the  United  States,  as  per 
appropriation  made  by  Special  Act  of  Congress  on 

April  4, 1890 ai5,000  00 

Cr. 

1891. 

June  30.    By  Salaries 0855  23 

"    Labor 1,451  39 

''    Supplies  and  repairs 1,385  72 

*'    Library  and  printing 288  42 

"    Tools  and  machinery 30  05 

"    Live  stock 75  00 

"    Travelling 48  74 

"    Incidentals 412  54 

"   Buildings 750  00 

^5,297  09 

Balance  unexpended 9,702  91 


Kingston,  Oct.  30, 1891. 
This  is  to  certify  that  the  undersigned,  Auditing  Committee  of  the  Board 
of  Managers  of  the  Rhode  Island  State  Agricultural  Experiment  Station  have 
examined  the  accounts  of  Melville  Bull,  Treasurer,  endinc:  June  30, 1891,  and 
'the  vouchers  corresponding  therewith  and  find  the  same  correct. 

CHAS.  J.  GREENE, 
CHAS.  O.  FLAGG. 
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DONATIONS. 


From  Secretary  of  Agriculture,  Hon.  J.  M.  Rusk,  and  from  the 
Department  of  Agriculture  have  been  received  the  following  re- 
ports and  publications :  Report  of  the  Sexretary  of  Agriculture 
for  1890.  Bound  copy  of  Experiment  Station  Record^  Vol.  2, 
Sept  1889 — July^  1890.  Swine  Plag^ie  and  Special  Report  on 
Diseases  of  the  Horse^  Bureau  of  Animal  Industry.  Reports  from 
the  Statistician,  Reports  of  the  Entomologist^  from  the  Division 
of  Vegetable  Pathology.  The  Experiment  Station  Record  and 
Bulletins^  Reports  from  the  Division  of  Botany^  Division  of  Chem- 
istry and  miscellaneous  bulletins.  From  the  Bureau  of  Education, 
Dept.  of  the  Interior,  Higher  Education  in  Indiana^  and  from  the 
Census  Office  a  nearly  complete  set  of  Census  Bulletins.  Special 
Report  of  the  Chief  of  the  Weather  Bureau  to  the  Sec'y.  of  Agri- 
culture, from  Mark  W.  Harrrington,  Chief  of  Weather  Bureau, 
and  Monthly  Weather  Review.  Album  of  Agricultural  Graphics 
from  the  Secretary  of  Agriculture. 

The  following  State  Reports  and  Publications  have  been  re- 
ceived, viz. :  Twenty-four  Volumes  of  the  Reports  of  the  Com- 
missioner of  Public  Schools^  together  with  the  Report  of  the  Board 
of  Education^  presented  by  Commissioner  Stockwell.  Twenty- 
Second  Annual  Report  of  the  Board  of  State  Charities  and  Cor- 
rections of  Rhode  Island,  for  1890,  Wm.  W.  Chapin,  Secretary. 
Sixth  Annual  Report  of  the  State  Board  of  Agriculture^  David 
S.  Collins,  Secretary.  One  large  Topographical  Map  of  Rhode 
Island,  presented  by  Commissioner  Stockwell. 
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Annual  Report  of  the  Secretary  of  the  State  Board  of  Agricul- 
ture of  Colorado,  1890.  Thirty-Eighth  Annual  Report  of  the 
Secretary  of  the  Massachusetts  Board  of  Agriculture^  from  Wm. 
R.  Sessions,  Secretary.  Also,  from  the  same  source,  a  pamphlet 
on  Insecticides  and  their  Application.  Seventeenth  Annual  Report 
of  the  Ontario  Agricultural  College  and  Experiment  Farm,  from 
Pres.  James  Mills.  Twenty-Fourth  Annual  Report  of  the  Secre- 
tary of  the  Connecticut  Board  of  Agriculture,  1890,  T.  S.  Gold, 
Secretary.  Pamphlet  on  Sorghum  as  a  Sugar  Plant  for  Lower 
Louisiana,  sent  by  W.  J.  Thompson.  Hand  Book  of  the  Ameri- 
can Republics,  Nos.  1,  B,  6,  7  and  9,  from  Bureau  of  American 
Republics,  Washington,  D.  C.  Second  Annual  Report  of  the  Mis- 
souri Botanical  Garden,  Wm.  Trelease,  Director.  Thirty-  Third 
Anntuxl  Report  of  the  Missouri  State  Horticultural  Society,  L.  A. 
Goodman,  Secretary.  Second  Biennial  Report  of  Kansas  Horti- 
cultural Society  for  1889-90,  Q.  Q.  Bracket,  Secretary.  Pamphlet 
of  the  List  of  Flowering  and  Fern  Plants  of  Lorain  Co.,  0,,  pre- 
sented by  Azariah  Root,  Librarian  of  Oberlin  College.  Annual 
Report  of  the  Department  of  Agriculture,  1890,  Ontario,  C.  C. 
James,  Secretary.  Agricultural  Gazette,  of  New  South  Wales, 
Tolume  2,  8  numbers,  from  Director  H.  C.  L.  Anderson.  Annual 
Report  of  the  Department  of  Agriculture  for  the  years  1889-90, 
Queensland,  Australia,  Hon.  Petei*  McLean,  under  Secretary  for 
Agriculture.  Six  Annual  Reports  of  the  Board  of  Control,  of  the 
New  York  Slate  Experiment  Station,  Dr.  Peter  Collier,  Director. 
Seventh  Annual  Report  of  the  New  York  State  Dairy  Commis- 
sioner. Book  on  Cattle  Breeding,  by  Warfield,  presented  by  J. 
D.  Towar.  One  Chart,  presented  by  Dr.  Peter  Collier,  Geneva, 
N.  Y. 

Thos.  B.  Wales,  Secretary,  Holstein  Priesian  Herd  Book,  Boston, 
Mass.,  12  vols.  Holstein  Friesian  Herd  Book,  also  9  vols.  Holstein 
Herd  Book,  and  8  vols.  Dutch  Friesian  Herd  Book;  from  S. 
Hoxie,  Yorkville,  N.  Y.,  Supt,  8  volumes  Holstein  Friesian  Ad- 
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vanced  Register ;  from  H.  B.  Richards,  Secretary,  ^  vols.  Dutch 
Belted  Cattle  Herd  Booh;  from  H.  B.  McDowell,  Seci-etary,  Can- 
ton, Ohio,  1  vol.  National  Dickinson  Spanish  Sheep  Register; 
from  N.  R.  Pike,  Secretary,  6  vols.  Herd  Book  Maine  State  Jer- 
sey Cattle  Association;  from  D.  R.  Button,  Secretary,  Cheshire 
Swine  Breeders  Association,  Vol.  1,  Cheshire  Herd  Book;  from 
E.  N.  Ball,  Secretary,  3  vols,  of  the  Register  of  the  Michigan  Merino 
Sheep  Breeders  Associaiion;  from  Geo.  P.  Davis,  Secretary,  vol.  1 
of  Victoria  Swine  Record;  from  Geo.  Hammond,  Secretary,  Mid- 
dlebury,  Vermont,  The  Register  of  the  Vermont  Atwood  Merino 
Sheep  Club;  from  J.  McLain  Smith,  Secretary,  Farmington,  Conn., 
8  vols.  Ouemsey  Herd  Register ;  from  Carl  Freigau,  Dayton,  O., 
4  vols.  Chester  White  Record  and  Vol.  10  of  Poland  China  Record; 
from  Mortimer  Levering,  LaPayette,  Ind.,  American  Shropshire 
Record  complete.  Thirteenth  Annual  Report  of  the  Providence 
Public  Library^  Wm.  E.  Poster,  Librarian. 

Five  Pamphlets^  from  George  W.  Rafter,  Rochester,  N.  Y.,  viz. : 
"  Biological  Examination  of  Potable  Water ^  **  Filtration  of 
Sewage.^*  "  From  Proceedings  of  American  Society  of  Microscope 
ists,  1889."  "  On  the  Micro- Organisms  in  Hemlock  Water:' 
•'  Report  on  an  Endemic  of  Typhoid  Fever:'  Annual  Report  of 
the  Trustees  of  the  Storrs'  Agricultural  School  at  Mansfield,  Conn. 
Report  of  the  Surveyor  General  and  State  Land  Register  of  the 
State  of  Nevada,  1889-90.  First  Biennial  Report^  from  the  Bureau 
of  Mines,  Manufactures  and  Agriculture  of  the  State  of  Arkansas, 
for  the  years  1889-90,  M.  P.  Locke,  Commissioner.  Three  Pam- 
phlets or  BulletinSf  from  the  State  Board  of  Horticulture,  San 
Prancisco,  Cal., — viz. :  The  Orange  ^^from  Seed  to  Grove:'  In- 
ternal Parasites  discovered  in  (he  San  Gabriel  Valley^  Recom- 
mendations and  Notes.  Peach  Tree  Borers  infesting  Deciduous 
Fruit  Trees.  Annual  Report  and  Catalogue  of  the  Hampton  In- 
stitute, Hampton,  Va.  Annual  Reports'  and  Bulletins  of  all  the 
Experiment  Stations. 
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NEWSPAPER   EXCHANGES. 

The  Baltimore  Sun^  Baltimore,  Md. 

Mirror  and  Farmer^  Manchester,  N.  H. 

Boston  Weekly  Globe,  Boston,  Mass. 

The  National  Provisioner^  New  York,  N.  Y. 

The  American  Homestead^  Omaha,  Neb. 

The  Hohlein  Frieaian  Register^  Boston,  Mass. 

The  Toledo  News,  Toledo,  Ohio. 

The  Industrial  American,  Lexington,  Ky. 

The  Practical  Farmer,  Philadelphia,  Penn. 

The  American  Agriculturist,  New  York,  N.  Y. 

The  Louisiana  Planter,  New  Orleans,  La. 

The  Southern  Cultivator  and  Dixie  Farmer,  Atlanta,  Ga. 

TAe  Sugar  Beet,  Philadelphia,  Penn. 

Home  and  Farm,  Louisville,  Ky. 

The  Pomona  Herald,  Providence,  R,  L 

Sentinel  and  Advertiser,  Hope  Valley,  R.  I. 

Horticultural  Art  Journal,  Rochester,  N.  Y. 

Industrial  News,  Toledo,  Ohio. 

The  New  Dairy,  New  York,  N.  Y. 

Hospodar,  {Bohemian^,  Omaha,  Neb. 

The  University  Record,  Ann  Arbor,  Mich. 

The   Naturalises  Leisure  Hour,  Philadelphia,  Pa. 

The  Agricultural  Epitomist,  Indianapolis,  Ind. 

CURIOSITIES. 

Shoe  covered  with  oyster  shells  and  specimen  of  natural  graft- 
ing in  a  large  apple  tree  root,  from  Chas.  T.  Maxfield,  Oakland 
Beach. 

HORTICULTURAL   DIVISION. 

Francis  Brill,  Hempstcd,  N.  Y,  cabbage  and  cauliflower,  C.  E. 
Cole,  Buckncr,  Mo.,  seeds.    Joseph  Harris  Seed  Co.,  Rochester, 
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N.  Y.,  seeds.  Department  of  Agriculture,  Washington,  D.  C, 
willow  rods.  Department  of  Agriculture,  Washington,  D.  C, 
apple  and  pear  scions.  Mrs.  R.  Hazard,  Peace  Dale,  »R.  L,  col- 
lection of  California  seeds.  Nathan  D.  Pierce,  Jr.,  Norwood,  R. 
I.,  seeds.  Kirkwood,  Miller  &  Co.,  Peoria,  111.,  "  Success  "  Garden 
Cultivator.  James  Nisbet,  Pawtucket,  R.  I.y  collection  of  plants 
and  bulbs.  J.  Erastus  Lester,  Providence,  R.  L,  seeds  and  scions. 
Jerome  Rice  &  Co.,  Cambridge,  N.  Y.,  seeds,  Steele  Brothers  & 
Co.,  Toronto,  Ontario,  seeds.  W.  S.  Powell  &  Co.,  Baltimore, 
Md.,  fungicides. 
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Nutritive  value  of 126 
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Prof.  E.  W.  Stewart  on 127-8 
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Disease  of  the  teeth,  a  cause  of  refusal  of  food 125 

Experiment  Station,  Conn.,  Analyses  of  Condimental  Foods 127 
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Foods,  Condimental 126-7 
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The  publications  of  the  station  will  be  mailed  free  **  to  such  individuals  actually  engaged  in 
farming  as  may  request  the  same."  The  station  desires  the  co-operation  of  the  farmers  of  the 
State  in  the  work  ofinventigationi  and  any  facts  concerning  unusual  animator  vegetable grovtk 
or  disease^  are  iollciteil.  Visitors  are  always  welcome.  Railroad  station^  telegraphy  express  and 
post  office t  KlngHton^  Rhode  Island. 
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LETTER  OF  SUBMITTAL. 


To  His  Excellency,  D,  Russell  Bt*own,  Governor,  and  the  Honor- 
able ike  General  AsseniUy  of  the  State  of  Rhode  Island  at  its 
Ja7iuary  Sessio?i,  1S93, 

Kingston,  January  31st. 

I  have  the  pleasure  to  present  herewith  in  compliance  with  the 
statute  of  the  State  and  the  Congressional  act  of  March  2,  1887, 
the  report  of  the  Director  and  the  heads  of  the  various  Divisions 
of  the  Rhode  Island  Agricultural  Experiment  Station,  together 
with  that  portion  of  the  report  of  the  Treasurer  of  the  Board  of 
Managera  of  the  R.  I.  College  of  Agriculture  and  Mechanic  Ai-ts 
relating  exclusively  to  the  Experiment  Station. 
Respectfully  submitted. 

For  the  Board  of  Managers, 

CHAS.  O.  FLAGG, 

I-^resident. 
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REPORT   OF  THE   DIRECTOR. 


CHAS.   O.   FLAGG. 


The  Station  Staff,  divisions  and  arrangement  of  work  have  con- 
tinued throughout  the  year  as  previously  organized  with  the  ex- 
ception that  the  Station  has  had  no  Veterinarian  since  July  1st, 
the  College  having  found  it  necessary,  for  financial  reasons,  to 
terminate  its  engagement  with  Dr.  F.  E.  Rice  at  that  time. 

LEGISLATION  AFFECTING  THE  STATION. 

The  passage  of  a  new  fertilizer  law  on  April  20,  1892,  has  made 
possible  a  much  more  thorough  and  efficient  inspection  and  con- 
trol of  the  fertilizers  offered  for  sale  within  the  State  than  hereto- 
fore. The  new  law — Chapter  1055  of  the  Public  Laws* — places 
the  authority  of  the  fertilizer  inspection  in  the  hands  of  the  State 
Board  of  Agriculture,  and  the  Secretary  of  that  Board  is  made 
the  prosecuting  officer  in  cases  of  violation  of  the  law.  The 
Chemist  of  this  Station  or  his  deputy  is  authorized  to  collect  the 
samples  and  make  the  analyses,  and  the  Director  to  publish  the 
results  in  the  form  of  bulletins  for  distribution.  The  General 
Treasurer  secures  all  analysis  fees  and  issues  all  licenses.  The 
money  so  received  is  used  to  defray  the  expenses  of  the  inspec- 
tion, all  bills  being  first  approved  by  the  Board  of  Agriculture 
and  the  Governor.  Further  reference  to  this  subject  will  be 
found  in  the  report  of  the  Chemist,  Dr.  H.  J.  Wheeler. 


*  Publitbed  in  Bui.  No.  IC  of  thin  Station,  page  31. 
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I  On  May  19th,  Chapter  1082  of  the  Public  Laws  was  passed. 

This  is  a  law  reorganizing  the  State  Board  of  Agriculture  and 
I  making  an  appropriation  for  the  holding  of  agricultural  institutes 

I  and  the  control  of  contagious  diseases  of  domestic  animals.    It 

I  provided  that  the  Board  of  Managers  of  the  Rhode  Island  Col- 

lege of  Agriculture  and  Mechanic  Arts  should  appoint  one  mem- 
I  ber  from  its  board  who  should  be  a  member  of  the  Board  of 

I  Agriculture,  and   also   increased  ihe  membership'  by  adding  a 

'  representative  from  the  Order  of  Patrons  of  Husbandry  with  tlie 

view  of  bringing  into  closer  relationship  the  agricultural  interests, 
and  those  interested  in  their  development,  within  the  State.     At  a 
I  meeting  held  May  20th  the  Director  was  appointed  a  member  of 

the  Board  of  Agriculture  for  the  term  of  one  year  as  provided  in 
the  law,  and  in  that  capacity  has  endeavored  to  do  whatever  was 
required  to  promote  and  build  up  Rhode  Island  agriculture. 

On  the  same  day,  May  19th,  the  Act — Chapter  1078  of  the  Pub- 
lic Laws* — was  passed  creating  the  State  Agricultural  School  a 
College  of  AijricuUifre  and  Mechamc  Arts  and  connecting  with  it 
the  Experiment  Station.  This  did  not  at  all  change  the  relation 
of  the  Station  to  the  educational  side  of  the  institution  but  as 
changes  were  necessary  in  the  course  of  study,  in  making  a 
"  School "  course  of  three  years,  into  a  College  course  of  four 
years,  and  as  several  members  of  the  Station  Staff  do  more  or 
less  teaching,  and  as  more  teaching  is  required  with  four  classes 
than  three,  the  ultimate  result  will  be  to  considerably  increase  the 
college  duties  of  certain  members  of  the  Staff.  This,  however,  is 
a  matter  for  the  Board  of  Managers  to  adjust  in  the  relation  that 
exists  between  the  College  and  Station. 

PUBLICATIONS. 

The  following  bulletins  have  been  issued.  From  4500  to  5500 
copies  of  each  number  have  been  printed  and  comparatively  few 
are  now  on  hand.     While  the  supply  lasts,  copies  of  any  particii- 


*  TrlDicd  on  page  12  of  Pari  1  of  (he  Fifth  Annual  Beport. 
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lar  number  or  of  all  will  he  seut  "to  such  iudivitliials  actually  en- 
gaged in  farming  as  may  request  the  same."  The  bulletins  are 
numbered  consecutively  in  the  order  of  their  issue,  but  paged  from 
the  beginning  of  each  year;  the  paging  will  continue  through  the 
annual  report  and  one  index  at  the  close  of  the  year  will  cover  all 
the  publications  issued  during  that  time.  In  this  way  all  who 
desire  to  preserve  the  publications  of  the  Station  in  a  permanent 
form  can  have  bulletins  and  report  of  each  year  bound  together 
in  one  volume  with  an  index  for  convenient  reference. 

BULLETIN  NO.  15.     APRIL,  1H92. 

By  Ciias.  O.  Flagg  and  L.  F.  Kinney. 

contents. 

TllttATMENT  OF   L0O8E   S.\IUT  OF   OaTS. 

Fungicides  and  Insecticides  and  Apparatus  for  Applying  Thkm. 
Black  Rot  op  the  Grape  and  Apple  Scab. 
Codling  Moth,  Cankerworm  and  Plu-h  Curculio. 


BULLETIN  NO.  16.     MAY,  1892. 

By  H.  J.  Wheeler  and  B.  L.  Hart  well. 

contents. 

1.  The  New  Fertilizer  Law  for  Rhode  Island. 

2.  Selling  Price  of  Fertilizer  Stock. 

3.  Analyses  of  Commercial  Fertilizers,  State  Inspection,  1893. 

4.  Miscellaneous  Analyses. 


BULLETIN  NO.  17.     JUNE,  1892. 
By  H.  J.  Wheeler  and  B.  L.  Hart  well, 
contents. 
Analyses  of  Commercial  Fertilizers,  State  Inspection,  1892. 


BULLETIN  NO.  18.     AUGUST,  1892. 
By  H.  J.  Wheeler  and  B.  L.  Hart  well, 
contents. 
Analyses  of  Commercial  Fkrtimzers,  State  Inspection,  1892. 
A  WoBD  of  Caution  in  the  Purchase  of  Wood  Ashes. 
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BULLETIN  NO.  19.     SEPTEMBER,  1892. 

By  H.  J.  Wheeler  and  B   L.  Hartwell. 

contents. 

Concluded  List  op  Fertilizer  Analyseb,  State  Inspection,  1892,  with 
Summaries  and  Comments. 


BULLETIN  NO.  20.     DECEMBER,  1802. 
By  Samuel  Cdshman. 
contents. 
The  Production  op  Capons. 
Experiments  in  Caponizing. 
Pricks  of  Capons,  Broilers,  Roastrhs  and  Fowls  in  Boston  and  New 

YoHK  Mahkkts. 
When  to  make  Capons,  the  Time  to  Sell  and  how  to  Prepare  for 

Market. 
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TEMPERATURE  AND   RAINFALL. 

Tlie  followins^  table  gives  the  meau  temperatiiro  and  total  full 
of  rain  and  melted  snow  for  the  past  three  years. 
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TOTAL   RAINFALL    AND    MELTED   SNOW. 
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1890  3. 02  3.30  9.83     4.74  4.70  3.98  1.88  3.80      3.63  ,  9.43  I     .9G  5.61  55.17  4.59 

I 

1891  ,  7.81  ,  7  26  7.97  '  4.70  1.76  .70  2  11  2.69  '  2.20  6.22  '  2.99  3.73  49  94  4.136 

1892  I  5.39  1.72  4.09  3.20  6.09  l.Gl  ,  3.43  2.96  ,  2.48  1.64  '  6.20  2.02  40.83  3.402 


The  mean  temperature  was  1.09'  lower  in  1892  than  in  1891, 
and  the  lowest  of  the  three  years.  The  first  tw^o  months  of  the 
year  were  respectively  2"  and  ^^  colder  than  the  same  months  of 

1891.  March  varied  on  the  average  but  one-tenth  of  a  degree; 
April  and  May  were  each  a  fraction  of  a  degree  warmer  and  the 
diflference  was  increased  in  June  to  2',  while  July  was  the  hottest 
of  the  three  years, — 4.8"  warmer  than  1891  and  1.3"  warmer  than 
1890.  During  the  remainder  of  the  year  the  principal  difference 
was  in  September  and  December,  both  months  averaging  colder 
than  the  previous  year ;  in  the  latter,  the  difference  was  particu- 
larly noticeable,  being  10.7"  colder. 

There  was  quite  a  decrease  in  the  total  rainfall  during  the  year, 
8.81  inches,  including  melted  snow,  or  14.14  inches  decrease  in 
three  years.  The  first  four  months  were  dryer,  particularly  Feb- 
ruary, 7.26  inches  falling  in  1890  and  but  1.72  inches  in  1892.  May 
was  a  wet  month  compared  with  1891 — 6.09  inches  of  rain  falling, 
and  June,  also,  though  the  rainfall  was  small,  gave  more  than 
twice  as  much  as  the  previous  year  ;  July  was  wettest  of  the  three 
years  but  the  rainfall,  3.43  inches,  was  not  excessive.  August  and 
September  varied  in  rainfall  but  little.  October  was  especially 
diy,  only  1.64  inches  of  rain  fell  as  against  6.22  in  1891  and  9.43  in 

1892.  November  went  to  the  opposite  extreme,  6.20  inches  of  rain 
falling  the  pnst  year,  and  December  gave  less  than  either  of  the 
previous  years. 

The  following  table  gives  the  number  of  clear,  fair  and  cloudy 
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days,  also  the  number  of  days  on  which  more  than  one-tenth  of  an 
inch  of  rain  fell — the  latter  of  course  being  included  in  the  num- 
ber of  cloudy  days. 

The  day  is  called  clea?'  when  less  than  one-tenth  of  the  sky  is 
overcast  with  clouds  at  each  of  the  three  observations,  or  less. than 
3  out  of  30  tenths.  J^atr  is  from  10  to  21  tenths  cloudy,  and 
cloudy  is  from  22  to  30  tenths  covered  with  clouds. 
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The  season  was  generally  favorable  for  crops.  Grass  did  not 
produce  so  heavy  a  crop  of  hay  as  usual,  but  was  mainly  secured 
in  good  condition.  Corn  yielded  well  and  freedom  from  early 
frosts  allowed  even  the  latest  planted  to  ripen  thoroughly.  Pota- 
toes gave  a  more  than  average  yield  in  many  places  for  the  early 
planted  crops  and  the  rot  was  not  so  destructive  as  in  some  years. 
Small  fruits  were  fairly  productive  excepting  raspberries,  which 
were  almost  universally  winter-killed.  There  was  a  medium  crop 
of  apples  and  pears. 

Che^riical  Division.  The  passage  of  the  revised  fertilizer  law 
last  spring  made  possible  a  much  more  thorough  inspection  of 
the  fertilizer  trade  than  has  been  made  in  any  previous  year. 
The  new  law  makes  it  the  duty  Qf  the  station  chemist  or  his 
deputy  to  collect  a  sample  of  all  fertilizers  sold  or  offered  for  sale 
within  the  state  and  analyze  the  same.  The  past  year  103  distinct 
brands  of  fertilizer  have  been  analyzed  and  the  results  published 
in  bulletins  by  order  of  the  Director  as  the  law  provided. 
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A  thorough  investigatioB  of  the  value,  from  a  chemical  stand- 
point, of  the  sea-weed  usually  found  on  our  coast  is  bein;^  made, 
which  we  believe  will  be  of  value  to  all  our  coast  farmers  and 
wherever  sea-weed  is  used  as  manure.  An  increased  amount  of 
work  has  been  done  in  the  making  of  analyses  of  miscellaneous 
materials  from  various  sources  as  well  as  considerable  chemical 
work  for  the  apicultiiral  and  poultry  divisions.  The  analysis  of 
the  eight  samples  of  soil  from  diflferent  parts  of  the  state  as  pre- 
pared for  the  World's  Columbian  Exposition  has  required  a  large 
amount  of  labor.  Valuable  assistance  has  been  given  by  the 
chemist  in  planning  the  agricultural  field  work  and  in  furnishing 
special  formulas  for  home-mixed  fertilizers. 

The  laboratory  is  well  provided  with  apparatus,  but  more  room 
would  be  a  great  advantage  and  facilitate  the  work.  To  provide 
the  large  amount  of  distilled  water  necessary,  a  block  tin  still 
heated  by  gas  has  been  provided  during  the  year. 

Horticultural  Division.  The  young  trees  have  made  a  steady 
and  satisfactory  growth.  None  have  yet  reached  a  bearing  age. 
The  vineyard  has  been  materially  enlarged  and  a  valuable  collec- 
tion of  trees  and  shrubs  set  upon  the  college  grounds,  which  in 
general  have  made  satisfactory  growth.  The  large  number  of 
varieties  of  strawberries  fruited  last  summer  has  furnished  con- 
siderable data  for  a  bulletin  upon  the  subject  of  the  cultivation 
of  this  valuable  fruit.  Considerable  work  has  been  done  in  the 
way  of  gathering  seeds  of  our  native  plants  for  a  permanent  col- 
lection and  in  treating  various  fungous  diseases  and  insect  pests. 
A  temporary  propagating  pit  was  constructed  three  years  ago  of 
regular  hotbed  sash,  using  a  car  heater  for  a  boiler.  The  latter 
became  unserviceable ;  the  sash  never  made  a  desirable  roof,  and 
this  fall  a  regular  glazed  roof  with  greater  pitch  was  constructed 
and  a  regular  pattern  of  greenhouse  boiler  secured  for  heating. 
The  sash  are  used  for  hot-bed  and  cold  frame  work. 

Apia7'y,  There  has  been  no  experimental  work  in  the  apiary. 
The  16  colonies  have  been  well  cared  for  and    run  for  honey 
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production.  The  season  has  been  a  good  one  as  839  pounds  of  ex- 
tracted and  87  pounds  of  comb  honey  have  been  secured,  and  the 
bees  were  well  provided  with  winter  stores.  The  16  colonies  were 
increased  to  18  during  the  season. 

Poultry  Division.  The  scope  of  this  Division  has  been  consid- 
erably enlarged  during  this  season.  A  hot  water  incubator  has 
been  added  to  the  two  hot  air  machines  previously  used  and  a 
"  brooder  house  "  heated  with  hot  water  provided  for  the  chicks. 
Considerable  work  has  been  done  in  the  production  of  first  crosses 
from  pure  bred  fowls  with  the  object  of  finding,  if  possible,  which 
would  make  the  best  and  most  profitable  market  poultry.  Work 
will  be  continued  with  these  crosses  another  year  for  further 
results.  The  subject  of  turkey  raising  has  had  some  attention 
and  a  pure  wild  gobbler  secured  for  additional  experiments  in 
crossing.  The  subject  of  caponizing  has  received  careful  study 
for  two  seasons  and  the  results  are  given  at  length  in  Bulletin 
No.  20. 

Agricnltvral  Division.  The  cooperative  field  experiments  have 
been  continued  at  the  Station  and  one  acre  each  in  Westerly, 
H  ope  Valley,  Summit,  Noose  Neck  and  Abbott  Run,  in  charge  of 
my  assistant,  J.  D.  Towar,  B.  Sc.  Other  experiments  in  this 
division  at  the  Station  have  been  along  the  following  lines:— 
Winter  and  spring  application  of  ashes  to  grass.  Shrinkage  in 
two  varieties  of  corn.  Oats  the  second  year  on  field  manured 
with  sea-weed.  Test  of  varieties  of  oats.  Treatment  of  oats  by 
the  Jensen  method  for  the  prevention  of  smut.  Cultivation  of 
permanent  plots  and  yield  of  corn  without  fertilizer  or  manure. 
Growth  of  corn  the  second  year  upon  field  fertilized  with  equal 
and  proportional  values  of  stable  manure,  fertilizer  and  chemicals 
in  1891 — with  the  addition  this  season  of  phosphoric  acid  and 
lime.  The  use  of  air  slacked  lime  in  connection  with  sulphate  of 
ammonia  and  other  chemicals.  A  test  of  phosphates  alone  for 
corn,  six  plots  on  the  plain  and  duplicates  on  the  heavy  soil  of 
the  hill.     Growing  of  soja  beans  and  cow  peas  for  fodder  and  cow 
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peas  for  green  manuring.  A  test  of  varieties  of  rye.  Benefit  of 
lime  on  grass  and  a  test  in  the  school  garden  of  varieties  of 
melons. 

The  above  work  has  required  the  use  of  299  plots,  about  one- 
half  of  which  have  been  of  1-10  acre  or  more  in  extent  and  most 
of  the  remainder  1-20  acre  in  area. 

Permanent  Plots,  The  area  to  be  devoted  to  permanent  plot 
experiments  has  been  about  doubled  and  the  ground  plowed. 
Some  40  plots  have  been  planted  this  year  with  corn  without 
manure  for  the  purpose  of  securing  a  record  of  the  natural  fertility 
of  the  soil.  No  good  corn  was  produced.  Much  of  the  corn 
would  not  average  over  30  inches  in  height  at  the  time  of  harvest 
and  no  ears  worth  husking.  The  remainder  of  the  field  will  be 
planted  the  coming  season  with  corn  in  order  to  secure  a  similar 
record  for  the  whole  field. 

Permanent  Impr  oven  cents.  The  four  teams  with  a  force  of  seven 
men,  in  addition  to  other  work,  began  early  in  June  the  construc- 
tion of  a  roadway  some  1,800  feet  long  from  the  farm  house  to  the 
new  highway  which  crosses  the  plain.  Midway,  in  "  Race  Hol- 
low," a  small  arch  bridge  was  built  of  the  rough  stone  available. 
The  roadbed  was  constructed  of  stone  taken  from  the  fields  and 
old  walls.  About  one  half  acre  of  very  rough,  wet  land  immedi- 
ately in  front  of  the  farm  house  was  cleared  of  rocks,  drained  and 
seeded  to  grass,  and  more  than  an  acre  of  the  roughest  portion  of 
the  farm  between  the  farm  buildings  and  the  laboratory  has  been 
cleared  sufficiently  to  admit  of  plowing  and  will  be  seeded  to 
grass  another  year.  These  pieces  of  reclaimed  pasture  should 
produce  very  heavy  hay  crops.  Very  many  stones  were  removed 
from  the  large  field  north  of  the  orchards  and  from  a  portion  of  the 
land  occcupied  by  the  Horticultural  division.  About  300  feet  of 
heavy  bank  wall  was  laid  along  the  boundary  of  the  new  road 
just  west  of  the  bridge  mentioned  above. 

Fanih  Crojyfi.  The  last  of  the  pasture  land  east  of  the  college 
building  was  plowed  late  in  the  fall  of  '91.     The  past  year  about 
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half  the  land  has  been  planted  iu  com  and  potatoes.  The  other 
half  has  been  harrowed  over  at  intervals  to  snbdue  the  briars  and 
weeds  and  get  it  into  suitable  condition  for  planting  another  year. 
From  about  one  acre  fertilized  with  sea-weed  broadcast,  10  cords 
per  acre,  and  1200  pounds  of  feiiilizer  scattered  in  the  drills  and 
thoroughly  worked  in,  260  bushels  of  marketable  potatoes  of  ex- 
cellent quality  were  dug.  The  corn  gave  a  good  crop.  The  total 
yield,  including  experimental  fields,  was  840  baskets  of  ears.  Of 
carrots  500  bushels  were  produced.  Most  of  the  oats  were  cut 
and  cured  green  for  fodder.  The  rye  crop  was  fair  and  of  good 
quality ;  85  bushels  were  threshed  but  the  grass  sown  with  the 
rye  gives  little  promise  of  a  good  stand.  About  four  acres  lying 
east  of  the  Veterinary  hospital  have  been  seeded  to  grass  and 
promises  an  abundant  yield.  Considerable  June  grass  and  or- 
chard grass  have  been  sown  to  produce  a  hay  that  will  bear  early 
cutting,  and  which  will,  upon  moist  land,  throw  up  a  second  crop. 
8o  large  an  area  of  the  plain  land  has  been  taken  for  experimental 
purposes  that  the  acreage  of  grass  this  season  was  small,  about 
12  tons  were  cut.  Of  other  fodders  8  tons  of  green  oats  and  2  tons 
of  Hungarian  were  cured. 

Far)ii  Stock.  In  number  there  has  been  little  change  in  the 
farm  stock.  The  oxen  were  sold  for  beef  about  the  first  of  Janu- 
ary 1892  and  two  pairs  of  younger  cattle  purchased  late  in  the 
spring  when  the  work  on  the  road  began.  One  horse  was  pur- 
chased and  one  cow  sold.  The  Jersey  bull  Experiment  having  be- 
come of  little  use  as  a  stock  getter  was  sold  for  beef.  Two  heifer 
calves  (one  pure  Holstein)  have  been  raised.  The  stock  consists 
of  4  oxen,  5  horses,  3  cows,  (1  Holstein,  1  Grade  Guernsey,  1 
native,)  1  Ayrahire  bull,  1  Ayrshire  heifer,  2  Holstein  heifei-s,  1 
grade  Ayrshire  heifer  and  10  pigs. 

School  Gar(h)u  The  labor  of  plowing,  planting  and  care  of  tbe 
school  garden  was  done  by  the  students  under  the  direction  of  the 
Director  and  his  assistant  during  the  spring  term  but  from  the 
middle  of  June  to  the  middle  of  September  the  farm  help  did  all 
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the  cuItivatioD.  The  same  field,  west  of  the  coUeg^e  buildiufjfs  was 
used  with  the  exception  that  about  one-half  along  the  roadway 
was  sown  to  oats  and  grass  and  the  crop  cut  green  and  cured  for 
fodder.  About  one  and  one-half  acres  was  used  for  garden  vege- 
tables and  small  fruits  of  which  a  good  supply  was  produced.  Sev- 
eral bushels  of  strawberries  were  canned  for  winter  use  in  the 
boarding  house.  Several  hundred  pounds  of  fine  squashes  were 
grown.  A  large  quantity  of  promising  rauskmelons  were  partially 
spoiled  by  a  mildew  which  spread  rapidly  over  the  vines  just  be- 
fore the  fruit  ripened.  It  is  a  somewhat  difficult  task  to  arrange 
the  products  of  the  school  garden  to  meet  the  requirements  of  the 
school  year,  the  principal  demand  for  garden  products  being  pre- 
vious to  June  l»5th  and  suhsequeixt  to  September  20th.  Lettuce, 
asparagus,  radishes,  spinach  and  possibly  a  picking  of  peas  are 
about  all  that  can  be  produced  in  season  for  spring  use  and  as 
frost  comes  soon  after  the  fall  term  begins  it  is  little  use  to  plant 
many  of  the  more  tender  and  delicate  of  the  garden  vegetables. 

Vimtors  and  Correspondents,  The  number  of  visitors  to  the 
Station  and  the  inquiries  received  by  the  heads  of  the  various  di- 
visions asking  information  upon  numerous  topics  has  largely  in- 
creased over  previous  years.  Whenever  possible  information  is 
willingly  supplied.  Considerable  advice  relative  to  the  use  of 
special  fertilizers  for  particular  localities  or  special  crops  has  been 
supplied  by  the  chemist  and  the  Director  and  the  results  thus  far 
have  been  satisfactory  in  every  way.  Visitors  are  always  welcome  ; 
we  like  to  have  the  farmers  of  the  State  visit  the  Station  and  ap- 
preciate any  suggestions  and  criticisms  they  may  make. 

WorhVs  Coluinhifiii  E.i*positioy\,  During  the  fall  samples  of  soil 
were  taken  from  eight  diflerent  places  within  the  State  for  exhibi- 
tion in  the  soil  alcove  of  the  Experiment  Station  exhibit  in  the 
Agricultural  building  at  Chicago  in  1893.  These  soils  illustrate 
the  character  and  condition  of  the  soil  in  a  natural  position  to 
the  depth  of  three  feet.  The  samples  will  be  accompaniod  with 
analyses  of  the  surface,  or  agricultural  soil.     Collections  of  the 
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waste  materials  from  our  manufacturing  industries,  used,  or  of 
value  as  fertilizer  are  being  made,  and  charts  of  a  portion  of  our 
experimental  work  are  being  prepared  for  other  portions  of  the 
same  exhibit. 

In  closing,  I  wish  to  acknowledge  the  hearty  cooperation  of  all 
the  Station  workers  and  the  uniform  spirit  of  energy  and  enter- 
prise that  has  characterized  the  work  of  the  year.  I  wish  also  to 
thank  those  who  have  conducted  the  cooperative  field  experiments 
for  another  year's  care  and  labor,  and  finally  to  express  my  appre- 
ciation of  the  evident  increasing  interest  on  the  part  of  the  pubUc 
in  the  work  of  the  Station  as  manifested  in  many  ways.  It  is 
ever  the  aim  and  purpose  of  the  Experiment  Station  and  its  work- 
ers to  serve  the  public  in  every  possible  legitimate  manner. 

CHAS.  O.  FLAGG, 

Director, 
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Chas.  O.  Flagg.         J.  D.  TowAR. 


WINTER  AND  SPRING  APPLICATION  OF  ASHES  TO  NEWLY  SEEDED 

MEADOW. 

Second  Year,  On  page  22  of  our  last  annual  report  is  a  full 
description  of  the  land,  condition  of  application  and  first  year's 
yield  of  hay.  Timothy  and  redtop  were  sown  upon  light  sandy 
loam  land,  September,  1890.  Two  adjacent  plots  of  one-fifth  acre 
each  were  staked  out.  Upon  the  west  plot,  January  6,  1891,  one- 
half  ton  of  unleached  Canada  ashes  was  applied  broadcast  from  a 
cart,  the  ground  being  frozen  and  covered  with  about  three  inches 
of  snow  at  the  time.  A  corresponding  one-half  ton  was  placed  in 
barrels  under  cover  until  April  10th,  when,  the  frost  being  out 
and  the  earth  soft  from  the  spring  rains,  the  ashes  were  spread 
upon  the  east  plot  by  hand,  from  baskets,  at  considerable  more 
expense  than  was  required  in  applying  the  ashes  to  the  west  plot. 
The  yield  of  the  two  plots  for  the  two  years  is  as  follows : 


1891 

1892 

Total. 

W  niot  winter  aDDlicatioD.  vield  Dcr  acre 

1906 

1497 

409 

1060 

1040 

20 

2966 

E.  plot,  spring            "                      *'         

2637 

Difference  in  favor  of  winter  application 

429 
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The  increase  of  the  winter  application  over  the  spring  applica- 
tion in  the  crop  of  1892  was  less  than  2  per  cent,  while  in  1891  it 
was  27  per  cent.,  and  the  two  years'  total  shows  a  gain  of  16.9. 
The  soil  of  these  plots  is  in  very  poor  condition  as  regards  fer- 
tility and  the  yield  of  hay  small.  The  ashes  applied  were  not  of 
a  very  high  grade,  as  is  shown  by  the  analysis  found  in  full  upon 
page  145  of  Bulletin  No.  11,  sample  No.  20.  They  contained  only 
4.43  per  cent,  of  potash  and  1.37  of  phosphoric  acid,  while  an 
average  hard  wood  ash  should  contain  nearly  or  quite  6  per  cent, 
of  potash. 

SHRINKAGE  IN  CURING  TWO  VARIETIES  ON  FIELD    CORN. 

On  page  34  of  the  last  annual  report  is  found  the  comparative 
yield  of  white  capped  and  Lackawaxen  field  corn,  season  of  1891. 
Each  is  a  white  flint,  eight  rowed  variety.  The  ears  of  the  white 
capped  variety  will  measure  from  7  to  9  inches  in  length,  while  those 
of  the  Lackawaxen  are  larger,  measuring  from  11  to  14  inches  long. 
When  this  corn  was  husked,  November  5,  1891,  average  sound 
ears  of  each  were  selected  and  50  pounds  of  each  placed  in  bags 
and  hung  in  the  corn  crib  during  the  winter.  When  thoroughly 
air  dry,  April  15, 1892,  the  corn  was  weighed,  the  loss  by  drying 
determined,  and  the  proportion  of  shelled  corn  to  cob  also  found. 
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According"  to  these  per  cents,  of  shrinkag-e,  it  would  require 
77.7  pounds  of  ears  of  the  white  capped  variety  at  time  of  harvest 
to  make  one  bushel  of  well  dried  shelled  com,  and  of  the  Lack^- 
waxen  91,9  pounds.  We  quote  the  following  hearing  on  the 
same  point :  * 

'*  The  amount  of  ears  at  harvest  required  to  make  one  bushel 
merchantable  grain  (11  per  cent,  water)  varies  from  79  to  90 
pounds.  From  experiments  covering  three  years  it  is  found  that 
the  average  weight  of  corn  at  harvest  required  for  one  bushel  of 
dry  shelled  corn  (11  per  cent,  water)  is  84  pounds."  From  the 
above  it  will  be  seen  that  a  greater  number  of  pounds  of  ears  at 
harvest  is  required  for  a  bushel  of  merchantable  corn  than  is 
usually  supposed." 

TEST  OF  VARIETIES  OF  OATS. 

Of  the  twenty-eight  varieties  of  oats  grown  last  year,  all  the 
seed  of  the  best  ten  varieties  was  sown  this  season,  April  20,  in 
sandy  loam  soil,  well  fertilized  with  barnyard  manure.  The  re- 
sults of  this  test  are  as  follows  : 

Early  Blossom,  A  clean,  white,  heavy  kernel  with  the  husk 
adhering  closely  to  the  berry.  Eipens  July  26.  Straw  of  medium 
size,  about  42  inches  high  and  2-3  lodged.  Yield  per  acre — 
Grain,  109.4  bushels  ;  straw,  7,288  pounds.  Weight  of  grain  per 
measured  bushel,  42  lbs.,  4  oz. 

Jinssia?i.  Good  normal  grain.  Medium  fine  straw  40  inches 
high;  none  lodged.  Eipens  July  29.  Yield  per  acre —Grain, 
86.4  bushels;  straw,  6,527  pounds.  Weight  of  grain  to  the 
measured  bushel,  36  lbs.,  12  oz. 

Vermont*  Normal  grain.  Straw  medium  quality;  height  40 
inches.  Slightly  lodged.  Eipe  July  27.  Yield  per  acre — Grain, 
85  bushels ;  straw,  6,466  pounds.  Weight  of  grain  per  measured 
bushel,  35  lbs.,  12  o2. 

Chennailles  Black.    A  large,  heavy,  black  oat  with  a  fine,  short 

*  Fifth  Annual  Report  Storr's  School  Agricultural  Experiment  Station,  page  86. 
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straw  about  34  inches  liigli,  none  of  which  was  lodged.  Bipe 
Augnst  6th.  Yield  per  acre-^ Grain,  83.3  bushels;  straw,  7,544 
pounds.     Weight  of  grain  per  measured  bushel,  36  lbs.,  10  oz. 

Bavarian,  .  A  very  common  appearing  grain  on  medium  straw 
of  48  inches  height ;  none  lodged.  Bipe  August  8.  Yield  per 
acre — Grain,  79.3  bushels;  straw,  7,472  pounds.  Weight  per 
measured  bushel,  36  lbs. 

Michigan  Clipped*  Medium  quality  of  oats  with  tall,  coarse 
straw,  about  45  inches  high  and  3-4  lodged.  Bipe  August  3d. 
Yield  per  acre— Grain,  78.9  bushels ;  straw,  5,900  pounds.  Weight 
of  grain  per  measured  bushel,  34  lbs. 

Bosedale.  A  handsome,  plump,  heavy  oat.  Grain  of  much  the 
same  appearance  as  the  Early  Blossom.  A  side  oat  (i.  e.  the 
grain  grows  on  one  side  of  the  stalk.)  The  grain  shelled  badly 
in  handling.  Straw  medium  coarse  about  40  inches  high  and 
nearly  all  lodged.  Yield  per  acre— Grain,  76.2  bushels;  straw, 
7,090  pounds.    Weight  of  grain  per  measured  bushel,  39  lbs.,  4  oz. 

New  York  State,  Medium  quality  of  oats ;  fin^  stiff  straw  36 
inches  high  and  none  lodged.  Bipened  August  2d.  Yield  per 
acre  — Grain,  76.2  bushels;  straw,  5,602  pounds.  Weight  of 
measured  grain  per  bushel,  36  lbs. 

Joanette  Black.  This  variety  is  very  similar  to  the  Chennailles 
Black.  Bipened  August  6.  Yield  per  acre— Grain,  74.4  bushels ; 
straw,  6,239  pounds.  Weight  of  grain  per  measured  bushel,  35 
lbs.,  4  oz. 

Improved  American,  It  may  be  said  of  this,  the  Bussian,  Ver- 
mont, Michigan  Clipped,  Bavarian  and  New  York  State,  that  in 
appearance  they  are  very  much  alike  both  when  growing  and  in 
the  grain  bin.  The  straw  of  the  Improved  American  is  about  40 
inches  high,  medium  quality  and  texture,  none  lodged.  Bipens 
July  29.  Yield  per  acre — Grain,  74.4  bushels;  straw,  6,012  pounds. 
Weight  of  grain  per  measured  bushel,  37  lbs.,  12  oz. 

All  of  the  seed  of  these  varieties  was  given  the  Jensen  hot 
water  treatment  for  the  destruction  of  smut.     The  treatment 
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proved  very  effectual,  as  we  were  unable  to  find  a  single  stalk  of 
smutted  oats  during  the  period  of  growth  or  at  the  time  of  har- 
vest. We  shall  continue  the  growth  of  these  ten  varieties  during 
the  coming  season. 

THE  JENSEN   HOT  WATER    TREATMENT  OF  OATS    FOR  THE    PREVENTION 

OF  SMUT. 

(Loose  smut  of  oats  Ustilago  avence  (Pers.)  Jensen.) 

The  almost  universal  presence  of  the  spores  of  this  fungus  upon 
the  oats  used  for  seed  and  the  damage  resulting  from  its  subse- 
quent growth  in  the  crop  has  been  pointed  out.*  The  success  at 
other  Stations  in  the  use  of  the  Jensen  hot  water  treatment  of  the 
seed  as  a  remedy  for  the  disease  has  been  more  pronounced  than 
the  results  at  this  Station  the  past  season.  All  the  oats  sown  last 
spring,  with  the  exception  of  seed  for  small  "  control  plots,"  were 
subjected  to  the  hot  water  treatment  and  the  crops  resulting  were 
very  satisfactory  both  in  yield  and  entire  absence  of  smut,  but  as 
the  yield  of  the  untreated  oats  on  the  control  plots  was  equally 
good,  with  almost  no  smut,  (less  than  1  per  cent.)  further  experi- 
ment is  necessary  in  order  to  get  conclusive  results.  The  method 
of  treatment  is  given  in  full  in  Bulletin  No.  15.  It  is  but  little 
trouble  to  treat  seed  enough  for  a  large  field.  Have  a  wash  tub 
and  fill  two-thirds  full  of  water  at  a  temperature  of  135°.  Have 
also  a  convenient  supply  of  water  kept  boiling  hot.  Put  half  a 
bushel  of  oats  into  a  bushel  basket  and  immerse  in  the  tub. 
Shake  the  basket  so  that  all  the  oats  shall  be  wet.  As  the  water 
is  cooled  by  the  basket  of  oats  add  enough  boiling  water  to  bring 
the  temperature  up  to  135.°  Stir  the  oats  with  a  stick  and  lift  the 
basket  out  of  the  water  occasionally  for  a  momept  to  drain  out 
the  cool  water  and  admit  the  hot  water  to  the  middle  of  the 
basket  when  again  immersed.  Keep  the  oats  ivimersed  ten  mii^utes 
after  the  temperature  \i2iB  ceased  to  fall  below  130""  and  at  the  same 
time  it  should  not  exceed  135°,  as  a  higher  temperature  than  that 

•  BalletlQ  No.  16. 


Digitized  by  LjOOQ IC 


134 


AGRICULTURAL  EXPERIMENT  STATION. 


is  likely  to  injure  the  vitality  of  the  seeds.  At  the  end  of  the  ten 
minutes  drain  out  the  water,  spread  on  a  floor  and  stir  occasion- 
ally until  dry.  All  bags,  boxes  or  measures  used  for  handling- 
the  oats  after  treatment  should  jirst  be  thoroughly  treated  with 
boiling  water  to  kill  all  spores  of  smut.  The  oats  will  not  be  in- 
jured by  keeping  several  weeks  before  sowing  if  carefully  dried. 
The  following  table  gives  the  results  of  the  test,  including  a  full 
set  of  duplicate  plots: 

Table  ithomng  the  temperature  of  the  tpater^  the  number  of  minutes  the  seed  wits  im- 
mersed, pereetttage  of  lodged  grain,  number  of  smutted  heads  to  the  acre 
and  the  yield  in  pounds  of  grain  and  straio  per  acre. 


o 


0)  c   % 

e    ^ 


1'125'' 

2;127J^  ... 
3130-  .  .. 
4i  Untreated. 

5  132^" 

6  135^   ..    .. 

7:137^ 

81  Untreated. 

9,140"   .       .. 

10142^ 

11,145" 
12Unlreated. 


^    1       ' 


3I2 


10  minutes. .  190  per  cent. 
10        *•      ..90 
10        •'      ..j85 

'50 

10 minutes..  85 
10  *'  ...15 
10        "      ..40 

60 

10  minutes..  20 
in  ••  ..|  5 
10  •*  ..  0 
90 


I 


None.. 
I  None. . 
None. 
,15,427, 
None. 
None.. 
None. 
6.367... 
iNone. 
'None  . 
None. 
,10.890. 


.12084  pounds. 

2183  •• 

2070  " 

.'2467  •* 

2311  " 

■  12382  •' 

2183  •• 

.2325  •* 

2297 

11701 

11262  " 

.  2779  *• 


8578  pouuds. 

8252  *• 

7912  •* 

7969  *• 

7671  •* 
8281 
7345 
7090 
8366 

7260  ** 

5317  •* 

8224  *• 


DUPUOATE  PLOTS. 


13  125" 

14127^    .... 

15130" 

16  Untreated. 

171H2r 

181135°   

19'l37J" 

20  Untreated. 
21140^..     .. 

22:142^" 

28145° 

24Uutreated. 

i 


.110  minutes 
.,10       - 
.ilO        •' 


50  per  cent. 
50 


•      . .  50 

IlO 

10  minutes..  10 


.10 

I  5 


5  minutes. 
5  "  . 
5        *•      . 


40 

0 

20 

!  5 

]  0 
20 


None 12325  pouuds.  j8224  pounds. 

None.     .    2084  '*  7246  - 

None 2736  *'  ,7699 

11,797  .  ..  2042  ••  6182  '* 

None.   ..    2155  **  6125.  *• 

None.   ..    2368  "  6367 

None 1843  "  i5984  *' 

18,150.  ...12382  ••  :6579  ** 

None....    2495  '*  ,6806  " 

None.   ,.  |l80l  "  I50<»5 

None I1049  •*  '3602  '* 

13,612.  ...12495  **  6352  '* 
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AVERAGE  YIELDS. 


,  Yield  of  grain  |Yield  of  straw 

Smutted  heads 

1       per  acre. 

1 

per  acre. 

per  acre. 

Untreated 

. .  2415  pounds. . . 

7066  pounds. . . 

12,707 

Treatment  at  1 30°  -135' 

..;2337       "     ... 

7342       •'      ... 

None. 

Treatment  at  ISTJ"  and  higher.. 

..|1829       **     ... 

6211       ••      ... 

None. 

The  plots  upon  which  this  experiment  was  conducted  were  laid 
out  in  three  parallel  rows  of  eight  plots  each ;  plots,  3,  6,  9,  12,  15, 
18,  21  and  24  were  in  the  outside  row,  which  was  next  to  the  edge 
of  sward,  and  the  increased  yield  in  all  these  plots  indicates  a 
higher  condition  of  fertility  than  existed  in  the  soil  of  the  other 
two  rows  of  plots. 

Although  no  smutted  stalks  were  found  on  any  of  the  plots 
where  the  seed  was  treated,  it  seems  from  the  results  of  this  ex- 
periment that  a  temperature  ranging  from  130''  to  135°  F.  with  ten 
minutes  time  is  best  suited  to  this  treatment. 

From  observations  made  in  two  other  oat  fields  in  this  neigh- 
borhood it  was  found  that  the  quantity  of  smut  present  was  veiy 
small  in  this  locality.  This  fact  may  account  for  the  undiminished 
yield  of  the  untreated  plots,  which  have  given  a  better  average 
yield  of  grain  than  the  treated  plots,  though  in  straw  their  yield 
is  somewhat  less. 

Where  the  seed  was  submitted  to  a  temperature  above  135"* 
(except  plots  9  and  21  in  the  outside  row  where  the  treatment  was 
142°)  the  yields  decrease  as  the  temperature  is  raised. 

As  to  the  vitality  of  the  seed  treated  at  the  various  temper- 
atures, there  was  no  apparent  diflference  where  the  treatment  was 
below  137i°.  Above  that  temperature  it  was  evident  that  the 
vitality  of  a  portion  was  destroyed  as  the  temperature  was  raised. 
The  seed  was  sown  April  20,  and  on  May  13,  when  the  green 
blades  were  2^  inches  high,  about  f  of  the  seed  sown  on  plots  9 
and  21  had  germinated,  ^  on  10  and  22  and  1-20  on  11  and  23. 
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The  reason  why  these  plots  yielded  grain  in  quantity  greater  than 
the  relative  amount  of  seed  that  germinated  is  undoubtedly  due 
to  the  fact  that  where  only  a  small  quantity  of  seed  grew,  it  had 
more  room  and  made  a  more  vigorous  and  productive  growth. 
From  the  above  experiment  we  may  conclude : 

1.  That  the  most  desirable  temperature  to  which  the  seed 
should  be  submitted  is  130''~135°  F.  for  a  period  of  ten  minutes. 

2.  That  above  137i°  the  vitality  of  the  seed  is  seriously  im- 
paired. 

3.  While  smut  was  found  on  every  untreated  plot  and  in  fields 
in  the  neighborhood  where  the  seed  was  not  treated,  no  trace  of 
smut  was  found  on  grain  where  the  seed  was  given  treatment  at 
temperatures  varying  from  125°-145,°  nor  in  our  field  oats  where 
the  seed  was  treated  in  the  ordinary  way,  ten  minutes  at  136,°  al- 
though careful  search  was  made. 

FERTILIZER  EXPERIMENT  WIIH  OATS. 

In  our  Third  Annual  Beport,  1890,  page  17,  is  a  table  showing 
the  yield  of  oats  from  nine  i  acre  plots,  4  of  which  received  Earl's 
Horsefoot  guano,  3  mixed  chemicals  and  2  nothing.  In  1891  the 
entire  field  was  spread  with  seaweed  to  the  amount  of  9  1-7  cords 
to  the  acre,  and  the  Fourth  Annual  Eeport,  page  25,  gives  the 
result  of  that  year's  experiment.  In  the  spring  of  1892  the  plots 
were  divided  in  halves  and  one  half  given  a  broadcast  dressing 
of  air  slacked  lime,  1776  pounds  to  the  acre,  the  other  half  re- 
ceived nothing.  These  halves  were  again  divided  in  the  middle 
and  the  experiment  of  drilling  and  broadcasting  continued. 

The  table  is  a  brief  record  of  the  yield  for  1890  and  1891  and  a 
complete  record  of  the  past  year's  experiment. 
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In  the  study  of  this  work  there  are  four  points  to  notice.  Ist, 
the  lasting  effect,  if  any,  of  the  application  of  guano  aQd  chem- 
icals in  1890.  2d,  the  effect  in  1892  of  the  application  of  seaweed 
for  the  crop  of  1891.  3d,  the  eSfect  of  lime  upon  the  crop.  4th, 
the  difference  between  broadcasting  and  drilling  the  seed. 

The  beneficial  effect  of  the  materials  applied  in  1890,  as  seen  in 
the  last  column  of  the  table,  appears  to  have  vanished  entirely, 
as  the  yield  of  the  nothing  plot  exceeds  the  Horsefoot  guano 
plot  by  15.7  per  cent.,  and  is  only  6  per  cent,  below  the  yield  of 
the  mixed  chemical  plot.  Two  years  out  of  three,  equal  value  of 
mixed  chemicals  gave  a  better  crop  than  Horsefoot  guano. 

As  a  result  of  the  application  of  seaweed  in  1891  we  had  a  fair 
crop  of  oats  that  year,  the  average  yield  being  about  54i  bushels 
of  grain  and  2961  pounds  of  straw.  But  the  comparative  small 
yield  of  the  field  in  1892,  especially  where  no  lime  was  used, 
leads  us  to  conclude  that  the  strength  of  the  seaweed  was  almost 
entirely  eliminated  by  the  crop  in  1891. 

From  the  averages  given  at  the  bottom  of  the  table  it  will  be 
seen  that  the  lime  increased  the  yield  per  acre  of  grain  91  pounds, 
or  22  per  cent.,  and  of  straw  273  pounds,  or  about  28  per  cent. 
It  may  also  be  added  that  the  clover  sown  on  the  limed  portion 
made  a  much  more  vigorous  growth.  Some  notes  on  the  growth 
and  yield  of  the  clover  crop  may  be  taken  this  season. 

As  to  the  method  of  sowing,  the  yield  of  grain  where  the  seed 
was  sown  broadcast  is  2.2  more  than  where  drilled,  while  the 
drilled  seed  produced  about  12  per  cent,  the  more  straw. 

YIELD  OF  CORN  WITHOUT  FERTILIZERS  ON  PERMANENT  PLOTS. 

In  1891  the  portion  of  the  plain  devoted  to  permanent  plots,  as 
described  and  illustrated  by  diagrams  on  pages  13-16  of  the 
Fourth  Annual  Eeport,  was  planted  to  beans.  The  yields  of  this 
crop  were  not  considered  of  sufficient  value  to  remain  as  the  only 
record  of  the  condition  of  this  soil  and  it  was,  therefore,  decided 
to  plant  the  plots  to  corn  for  one  year  before  beginning  any  ex- 
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tended  experiments  on  them.  The  variety  of  com  planted  was 
white-capped  flint  corn.  To  the  40  plots  shown  in  the  diagram,  8 
more  have  been  added  and  preparations  are  being  made  to  in- 
crease the  number  to  about  ninety,  [t  is  apparent,  from  the  table 
given  below,  that  plots  1-16  and  43-48  have  in  the  past  received 
more  manure  tha^  the  remaining  plots.  This,  of  course,  will  be 
an  obstacle  in  the  way  of  making  comparison  between  these  plots 
of  different  degrees  of  fertility. 

It  will  also  be  noticed  in  the  tables  that  plots  17-42  inclusive 
give  no  yields  of  hard  corn,  soft  corn  and  stover.  This  is  due  to 
the  fact  that  the  products  of  these  plots  was  a  sickly  growth,  of 
short  immature  stalks,  bearing  no  cans  whatever.  For  a  general 
comparison  of  all  the  plots  we  can,  therefore,  use  the  first  column 
of  numbers  only  which  gives  the  yield  of  green  unhusked  crop  on 
September  22,  the  day  it  was  cut. 

The  following  table  shows  : 
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The  yield  of  the  com  crop  from  iJie  forty -eight  1-10  acre  permanent  plots. 


*J 

On 

Yield  of 

Hard  Corn 

Soft  Corn 

Dry  Stover 

o 

Qreeu  Material. 

on  the  Cob. 

on  the  Cob. 

after  husking. 

1 

1. 

560  Pounds. 

119  Pounds. 

42  Pounds. 

113  Pounds. 

2. 

895 

41i   - 

67    - 

82 

8. 

490 

105 

m    ** 

80 

4. 

875 

84 

45 

75 

5. 

865 

28 

70J   '• 

70 

6. 

475 

43 

lOU   " 

108 

7. 

430 

48i   •' 

77 

90 

8. 

895 

44i   •' 

67 

85 

9. 

455 

72 

90 

10. 

425 

46}   *' 

71 

85 

11. 

605 

95i^   " 

97 

113 

12. 

865 

36i   '• 

70i   *• 

75 

18. 

635 

140 

63 

91 

14. 

4M5 

67 

94 

90 

15. 

250 

23 

40i   " 

55 

16. 

410 

ni     '*• 

51 

85 

17 

88 
27 

20 

89i   - 
19 
64 
7 
150 
44   •  " 

18 

19 

20 

21. 

22. 

28. 

1 

24. 

26. 

*>.•... 

26. 

2«5 



27 

86 

140 
28 
90 

28. 

29. 

« 

80. 



81. 

47 
67 

82. 

88. 

87i   '• 



H4. 

140 
80 
38 

35. 

^. 

86. 

.. 

87 

62 
43 
55 
45 



88. 

89. 

1 

40. 







41. 

87^   " 

•  • 

..*...• 

42. 

75    •' 
917 
4^0 

48. 
44. 

247J  Pounds. 
95    •' 

80*  Pounds. 
26;    " 

217  Pounds. 

128i   •* 

45, 

885 

280J   '' 

29 

180 

46. 

885 

221 

84    " 
44    •• 

184*   - 

4.7. 

860 

V!76i   '• 

219 

48. 

841^    •' 

224    •' 

38*   " 

177  J   •• 
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TRIALS  OF  DIFPEREI^T  FORMS  OF  PHOSPHATES. 

With  Double  Superphosphate  from  The  American  Chemical 
and  Phosphate  Company,  Baltimore,  Md.,  and  Dissolved  South 
Carolina  Bone,  Dissolved  Boneblack,  Slag  Meal  and  Floats  from 
W.  S.  Powell  &  Co.,  Baltimore,  Md.,  a  comparative  trial  was  made 
of  their  value  on  the  Indian  com  crop.  This  experiment  was 
tried  on  two  different  portions  of  the  farm,  one  on  the  plain,  on 
sandy  loam  soil  which  the  previous  year  was  treated  to  a  mixture 
of  ground  bone  (675  lbs.)  muriate  of  potash  (246  lbs.,)  and  nitrate 
of  soda  (184  lbs.)  and  yielded  about  21  bushels  of  hard  com  and  1 
ton  of  stover  per  acre ;  and  one  on  the  hill  on  heavy  loam,  some- 
what wet,  with  clay  subsoil.  This  land  had  been  in  grass  for 
several  years  and  yielded  less  than  1-2  ton  of  hay  per  acre.  The 
com  on  the  hill  was  planted  with  hand  com  planters  June  2d,  in 
hills  three  feet  apart  each  way  and  was  cut  September  23d.  That 
on  the  plain  was  planted  in  the  same  manner  on  June  8,  and  cut 
September  29;  thus  making  the  period  of  growth  precisely  the 
same  in  both  cases. 

It  was  first  determined  that  it  took  770  lbs.  of  Dissolved  S.  C. 
Bock  to  make  100  lbs.  of  phosphoric  acid,  (Pg  Og).  The  cost  in- 
cluding freight  of  770  lbs.  of  Dissolved  S.  C.  Rock,  $6.35,  was 
taken  as  a  basis  and  an  equal  money  value  of  each  material  used 
in  the  comparison.  The  experiment  was  extended  to  a  plot  (No. 
3)  which  received  100  lbs.  of  phosphoric  acid  in  the  form  of  dis- 
solved boneblack  requiring  670  lbs.  at  a  cost  of  $8.33  per  acre ; 
thus  making  six  1-10  acre  plots  in  each  experiment. 

Tabulated  below  are  the  names,  amounts  and  cost  of  materials 
used  together  with  the  results  of  the  experiment. 
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Table  showing  kinds,  quantity  and  cost  of  fertilizers. 


I 
.    I 

i 

^  I  '    Name  of  Fertilizer. 

o 

fl 

1  DlsfloWed  S.  C.  Bone 

2  Dtuolved  Boneblack 

3  Dissolved  Boneblack 

4  Double  Superphoftphate 

6'Floats 

I 
6Blag 

I 


f^2 
So 


I      ® 


■S'S      I 

11 ' 


100 
76.2 
100 
116 
222 
116 


fir  ii 


770 
508  I 
666  I 
290 
836 
605 


$6  35  ' 

6  85  ' 

I 
8  83  , 

6  35  , 

685  ! 

635  I 


tt  cS 

li 

II 


820 


820 
320 


820 


200 
200 
200 
900 
200 
200 


Table  showing  amount  and  money  value  of  yield. 


Yield  per  acre. 

Value  of  Crop  per  Acre 

i 

i 

Busfa. 

Soli 

Si  §  ill 

lllll 

m 

pi 

i 

1^^ 

8 

?! 

|l 

u 

-2 

Busb. 

Tona. 

.   n- 

62.28 

1.71 

2.835 

$46  71 

♦      M 

$19  84 

$87  19 

;    -• 

58.00 

4.00 

2.68 

43  60 

I  SO 

18  76 

63  76 

|S     4- 

64.63 
55.78 

.78 
2.93 

2.7685 
2.245 

48  40 
41  83 

29 
1  09 

19  84 
15  71 

68  03 
58  63 

5... 

56.14 

3.00 

2.28 

42  10 

1  12 

15  96 

59  18 

«      16... 

68.36 

4.35 

2.555 

47  51 

163 

17  88 

67  02 

« 

ri... 

42.07 

1.60 

1.196 

31  55 

to 

8  87 

40  62 

5 

a 

2... 

37.28 

1.8* 

1.08 

27  96 

69 

756 

86  21 

o 

1  1  = 

3... 

41.21 

1.71 

1.0726 

30  91 

64 

7  51 

39  06 

.   * 

4... 

89.21 

1.28 

1.1826 

29  41 

48 

827 

38  16 

5.   . 

38.10 

2.14 

1.0425 

24  82 

80 

729 

82  01 

37.86 

1.42 

1.05 

28  39 

ts 

7  35 

S6  27 
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TRIAL  OF  VARIETIES  OF  MUSK  MELONS. 

From  a  prominent  seed  store  we  procured  one  packet  each  of 
the  following  varieties  of  musk  melons  and  planted  them  in  the 
school  garden :  Hackensack,  Extra  Early  Hackensack,  Emerald 
Gem,  Prize  Jenny  Lind,  Montreal,  Winter  Pineapple,  Banana, 
Hardy  Eidge,  Bay  View,  Osage,  Early  Improved  Christiana, 
Casaba,  Baltimore,  Columbus,  Perfection,  Netted  Gem  and  Starn's 
Favorite.  The  seed  was  planted  in  rich  garden  soil  on  May  18 
and  with  the  exception  of  Hardy  Ridge,  the  varieties  all  made  a 
good  growth  and  gave  promise  of  a  fair  crop  of  melons.  As  soon 
as  the  first  melons  began  to  ripen  a  blight  or  mildew  appeared 
upon  the  vines  and  spread  quite  rapidly  until  it  had  affected  all 
of  the  late  varieties.  The  Bordeaux  Mixture  was  applied  as  an 
experiment  upon  the  vines  and  fruit  of  a  portion  of  the  field,  with 
the  hope  of  saving  the  crop,  but  to  no  avail,  while  the  blue  discol- 
oration left  upon  the  melons  gave  them  a  very  undesirable  appear- 
ance. Melons  of  nearly  all  the  varieties  reached  maturity  and  3 
good  specimens  of  each  were  exhibited  at  the  Kingston  Fair. 

Below  we  give  tabled  notes  of  each  variety  in  the  order  of  gen- 
eral desirability.  Those  ripening  late  were,  of  course,  affected 
seriously  by  the  loss  of  foliage,  both  in  size  and  quality  and  some 
that  were  very  inferior  under  the  circumstances  would  undoubt- 
edly be  desirable  when  thoroughly  developed  and  fully  ripe. 
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Name  of  Variety. 


Emerald  Gem  . . 


Baltimore. . . 
Jenny  Lind . 
Bay  View.  . 


Hackensack,  two 
kinds 


Casaba 

Starn's  Favorite... 

Netted  Gem 


Early  Improved 
Christiana   . . . 


Perfection. 

Columbus 
Osage  ... 

Banana — 


Montreal 

Winter  Pineapple.. 
Hardy  Ridge..  . 


Date  of 
ripening 


Aug.  80. 

Aug.  80 
Sept.  1. 
Sept.    1. 

Sept.  1. 
Sept.  1. 
Sept.  10. 

Sept.  5. 

Sept.  5. 
Sept.  15. 

Sept.  15. 
Sept.  20. 
Sept.  20 


Small. 


Small 

Medium 

Large  medium 


Size. 


Excellent. 

Good 

Fair 

Fair 


Large  .. 
Large. . . 
Medium . 


Smali. 


Medium 

Medium 


Large  medium 
Medium  . . . 
Long 


Very  large 
Very  large . 
Large  .... 


Quality. 


Poor 

Fair 

Excellent . 


Good. 


Fair 

Very  good 


Poor. 
Fair.. 
Poor  . 


Remarks. 


All  ripened  before  the 
blight. 

Tendency  to  rot. 

Very  productive. 

Vtery  productive. 

Coarse  and  tasteless. 

Much  like  Jenny  Lind. 

Very  desirable,  though 
late. 

A  fine,  small  melon. 

Rotted  badly. 

A  very  solid  melon,  quite 
unproductive. 

Unproductive. 

Rotted  Iwdly. 

Tasteless  and  undesir- 
able. 

Did  not  mature. 

Did  not  mature. 

Did  not  mature. 


INDIAN  CORN  WITH  LIME  AND  PHOSPHATES  FOLLOWING  BARNYARD 

MANURE. 

On  a  plot  of  ground  which  in  1891  received  a  liberal  dressing 
of  barnyard  inantire,  a  trial  was  made  with  the  following  three 
forms  of  phosphates,  Dissolved  South  Carolina  Bone,  Dissolved 
Boneblack  and  Double  Superphosphate.  It  was  also  sought  to 
determine  the  effect  of  air-slacked  lime  with  each  form  of  phos- 
phate and  alone  upon  the  soil  not  treated  with  phosphate.     This 
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necessitated  using  four  plots  for  each  phosphate  tested,  one  re- 
ceiving lime  only,  one  nothing,  one  the  phosphate  alone,  and  one 
both  lime  and  phosphate.  The  table  of  this  experiment  gives 
the  quantity  of  fertilizer  applied  and  the  result  of  the  two  year's 
experiment  in  full. 

Table  showing  the  effect  of  various  Phosphates^  with  and  without  Lime^  on  the 
Indian  Corn  crop  on  soil  treated  the  previous  year  with  barnyard  manure. 


Without  Lime. 


1892. 


1891. 


Yield  per 

acre,  total 

value  of 

which  ia 

«70.94. 


'    < 
I     A 

1  o 


81 

9 

1 
10, 

I 
111 

I 

121 


JS      ''i 


§ 


0> 

us 


9 


^     I      . 

<    I 


00 


.Is 
I  ^ 


Fertilizer  Applied. 


Kind. 


Air  Slaclied  Lime. 
Nothing.  


1400 


Yield  per  Acre. 


6 


bush. 


r  Air  Slacked  Lime ,1400 

( Dissolved  Boneblack.  ...!  800 

I  I 
Dissolved  Boneblack i  800i 

I  I 
Air  Slacked  Lime..: ,1400 


Nothing. 


I 


x 

en 

« 

ao     ' 

1 

d 

r> 

o 

^ 

Ot 

rH 

o 

CO 

§     1 

cq 

• 

{Air  Slacked  Lime 1400 
Dissolved  S.  C.  Bone j  880 

«   'Dissolved  S.  C.  Bone |  880 

1400 


Air  Slacked  Lime. 

Nothing 

(  Air  Slacked  Lime 

(  Double  Superphosphate 
Double  Superphosphate  . . 


1400 
320 
320 


40.68 
43.10 

59.86 
58.28 
48.45 
52.21 


53.79 
55.13 
55.61 
50.51 


60.47 
56.70 


o 


o 


> 

s 


bush,  lbs 


4.67 
2.42 


2  55 
2.42 
1.09 
2.30 


2.91 
1  09 
1.58 


2350 
2167 


3196 
3060 
•2822 

2898 

3330 
3204 
3047 


0) 


940  48 
40  76 


57  02 
55  33 
46  63 
50  16 


53  09 
52  97 
52  96 


1.09,3017:  48  84 


97 
1.68 


3179 


56  84 


3060'  53  82 
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Taking  the  average  of  the  total  values  of  the  three  nothing 
plots  (2,  6  and  10  «=  $46.46)  and  of  the  three  plots  which  received 
lime  only  (1,  5  and  9  =  $46.69)  we  have  as  a  result  of  the  addi- 
tion of  lime  a  gain  of  only  23  cents  per  acre. 

The  increase  of  yield  over  the  average  of  the  nothing  plots  as 
a  result  of  the  addition  of  the  phosphates  is  for  the  dissolved 
boneblack  $8.87 ;  for  the  dissolved  S.  C.  Bone,  $6.61,  and  for  the 
double  superphosphate,  $7.36. 

As  a  result  of  applying  lime  with  the  various  phosphates,  to 
dissolved  boneblack  it  increased  the  yield  $1.69 ;  to  dissolved  S. 
G.  bone,  12  cents,  and  to  double  superphosphate,  $3.02. 

Though  the  lime  has  shown  no  decided  benefit  in  the  above  ex- 
periments, its  action  upon  the  oats  and  clover  to  follow  will  be 
watched  with  much  interest. 

FERTILIZER  EXPERIMENT  WFTH  CORN,  SECOND  TEAR. 

The  experiment  described  in  our  annual  report  of  .1891,  pages 
31-34,  was  continued  the  past  season,  using  air-slacked  lime  and 
double  superphosphate,  as  will  be  seen  in  the  following  table  : 
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Comparing'  the  yields  of  the  nothing  plots  this  year  with  the 
yields  of  last  year  it  is  found  that  with  no  addition  of  fertilizer 
the  second  year,  the  yield  has  increased  in  every  case  except 
where  commercial  fertilizer  was  applied.  This  is  doubtless  due 
to  the  more  thorough  decomposition  of  the  sod  and  the  better 
physical  condition  of  the  soil  this  year  than  last. 

It  is  interesting  to  note  the  product  of  the  nothing  plots  with  a 
view  of  determining  the  lasting  effects  of  the  materials  applied 
the  previous  year.  Plots  2,  14  and  18  received  in  1891  the  same 
money  value  respectively  of  barnyard  manure,  mixed  chemicals 
and  commercial  fertilizer,  and  nothing  to  either  in  1892.  The 
yield  of  hard  com  per  acre  was  as  follows  in  bushels:  No.  2,  50.51; 
No.  14,  60.47 ;  No.  18,  58.28,  the  greatest  yield  being  upon  the 
mixed  minerals,  plot  No.  14,  group  D,  2.19  bushels  more  than  pro- 
duced by  the  commercial  fertilizer  and  9.96  bushels  more  than  from 
the  barnyard  manure.  Comparing  the  soft  corn  and  the  stover  we 
find  in  regard  to  the  latter  a  difference  in  favor  of  the  commercial 
fertilizer,  the  weights  of  stover  being  in  the  order  named.  No. 
18,  4156  pounds ;  No.  2,  3017  pounds,  and  No.  14,  1693  pounds. 
In  attaching  a  money  value  to  the  total  crop  the  larger  yield  of 
stover  on  the  nothing  plot  in  group  E  gives  the  crop  grown  on 
the  commerciiU  fertilizer  the  greatest  value,  $59.21;  that  upon 
mixed  chemicals  second,  $52.26,  and  barnyard  manure  third, 
$48.84.  The  small  yield  of  stover  on  iSlot  14  was  undoubtedly 
due  to  the  fact  that  the  nitrogen  was  wholly  in  the  form  of  nitrate 
of  soda.  One  half  the  large  amount  of  nitrogen  in  the  form  of 
dried  blood  or  tankage  would  probably  have  given  a  larger  crop 
— certainly  more  stover — and  been  more  economical  in  so  heavy 
an  application. 

Comparing  in  each  group  the  plot  receiving  lime  with  the  noth- 
ing plot,  we  find  a  gain  in  the  yield  of  hard  corn  in  all  but  one 
group — varying  from  1.70  bushels  in  group  D  to  5.10  bushels  in 
group  A.    The  loss  in  group  B  was  2.98  bushels. 

Comparing  in  each  group  the  plot  receiving  double  superphos- 
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phate'with  the  nothing  plots,  we  find  that  all  but  one  have 
made  a  gain  varying  from  2.66  bushels  in  group  G  to  6.19  bushels 
in  group  A.    In  group  D  there  was  a  loss  of  3.78  bushels. 

The  addition  of  lime  and  double  superphosphate  together  gave 
an  increase  in  every  instance  of  from  4.43  bushels  hard  corn  in 
group  D  to  9.96  bushels  in  group  A.  The  following  table  gives 
the  cost  of  the  lime  and  superphosphate  aud  the  increase  over 
the  nothing  plots  in  total  money  value  of  the  crop  on  the  plots  to 
which  they  were  applied. 

Table  showing  increase  of  crop  per  acre  in  moneif  value  from  the  application  of 
lime  and  double  superphosphate.     The  minus  sign  indicates  a  loss. 
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It  will  be  seen  that  in  only  one  instance  was  the  application  of 
either  the  lime  or  superphosphate,  alone  or  together,  profitable 
for  this  year  s  crop.  The  superphosphate  in  group  B  gave  an  in- 
crease in  money  value  of  $6.12  over  the  nothing  plot  at  an  ex- 
pense of  $6.66,  or  a  gain  of  16  cents.  The  eflfect  upon  future 
crops  of  the  application  of  lime  and  superphosphate  will  be  noted 
with  interest. 

FORAGE  PLANTS. 

A  piece  of  strong  loam  land  west  of  the  Laboratory  was  set 
apart  for  testing  varieties  of  forage  and  other  new  plants. 
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From  Dr.  O.  C.  Wiggin  of  Keysville,  Va.,  was  received  a^small 
package  of  Soja  beans  and  two  varieties  of  cowpeas.  Another 
sample  of  cowpeas  was  taken  from  a  lot  of  fouf  bushels  purchased 
from  Jesse  Jones  &  Son,  of  No.  16  Boanoke  Dock,  Norfolk,  Ya., 
and  six  varieties  of  Japanese  beans  were  received  from  the  Kan* 
sas  Experiment  Station. 

Soja  or  Soya  Bean.  (Soja  hispida,  natural  order  Leguminosse.) 
"This  is  a  climbing  annual  plant  allied  to  {Dolichos)  ("cow- 
pea").  It  is  much  cultivated  in  tropical  Asia  on  account  of  its 
beans,  which  are  used  for  preparing  a  well-known  brown  and 
slightly  salt  sauce  (Soy)  used  both  in  Asia  and  Europe  for  flavor- 
ing certain  dishes,  especially  beef,  and  supposed  to  favor  diges- 
tion."* 

These  beans  were  greenish  yellow  in  color,  spherical  or  slightly 
oval  in  shape  and  about  one-fourth  of  an  inch  in  diameter. 

They  were  planted  in  drills  two  feet  apart  and  about  three 
inches  apart  in  the  drill,  the  8th  of  Jime.  The  growth  was  rapid 
and  dense,  the  plants  being  too  thick  for  perfect  development, 
but  the  stems  are  sufficiently  woody  to  prevent  lodging  and  a 
large  quantity  of  green  fodder  was  produced.  The  average 
height  August  9th  was  24  inches,  which  increased  to  40  or  42 
inches  when  the  crop  was  cut,  September  27th,  and  fed  to  the 
ne^t  stock.  It  was  eaten  with  evident  relish.  September  27th, 
the  plants,  95  in  number,  upon  20  feet  of  drill  were  cut  and 
weighed  green  25.5  pounds,  or  at  the  rate  of  27,769.5  pounds  of 
green  crop  per  acre.  We  believe  this  plant  worthy  of  trial  by 
those  who  desire  a  variety  of  crops  for  soiling  and  especially  as, 
in  common  with  all  the  Leguminous  plants,  it  is  rich  in  the  nitro- 
genous elements.  It  could  be  easily  cut  and  stored  as  ensilage 
but  would  be  difficult  to  air  dry  and  preserve  hi  our  climate,  as 
the  stems  are  somewhat  thick  and  the  leaves  would  drop  off  in 
curing.  The  plants  grown  here  blossomed  and  seed  pods  formed 
but  contained  only  the  embryo  of  seeds  at  time  of  cutting. 

*  Henderson's  HaDd*book  of  Plants,  page  417. 
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During  the  early  winter  a  variety  of  this  bean  was  extensively 
advertised  by  a  party  in  Missouri  as  "Cole's  Domestic  Coflfee 
Berry,"  and  offered  for  sale  at  the  extravagant  price  of  $3.50  per 
pound.  Its  wonderful  merit  as  a  substitute  for  coffee  was  set 
forth  in  a  "dodger"  with  "testimonials"  attached.  The  seed 
can  be  purchased  of  J.  M.  Thorbum  &  Co.,  No.  15  John  St.,  New 
York,  or  other  large  seed  dealers,  in  small  quantities,  at  fifteen 
cents  (16  cts.)  per  pound. 

The  following  table  gives  an  average  of  three  analyses  of  soja 
beans,  two  grown  at  the  Massachusetts  Experiment  Station  in 
1889'  and  cut  August  20th  and  August  30th,  the  third  grown  at 
the  South  Carolina  Experiment  Station'  and  cut  in  full  bloom 
August  5th,  1889  ;  and  for  comparison  an  average  of  five  analyses 
of  red  clover  cut  in  full  bloom.' 

Moisture  in  fresh  material,  74.12  per  cent,  in  soja  bean  and 
72.70  in  red  clover. 


Soja 

Bean. 

Red  Clover. 

Cowpea. 

Analysis  of  Dry  Matter. 

Per 
cent. 

7.40 
16.96 
23  63 
47  93 

5.08 

100.00 

Pounds 
per  ton. 

Per 

cent. 

8.10 
16  70 
23.80 
49.20 

3  20 

100.00 

Per 

cent. 

8.50 
18.60 
22.50 
47.20 

3.20 

100.00 

Crude  Ash 

Protein 

Fibre 

148.00 
319.20 
472.60 
958.60 
101.60 

162 
314 
476 
984 
64 

2000 

170 
372 
450 

Nitrogen  free  extract 

Pat 

944 
64 

2000.00 

2000 

1  ICatncbneelU  State  Szperiment  Station  report,  1889,  pages  144-146. 

2  6.  C.  Agricultural  Bxperiment  Statioo  Bulletin,  No.  8,  page  78. 

3  Compilation  American  Feeding  Stuifs,  U.  8.  Department  Agriculture,  page  41. 
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As  will  be  seen  by  the  table  the  soja  bean  is  saperior  to  red 
clover  in  two  most  important  particulars,  protein  and  fat,  es- 
pecially the  latter.  As  every  stock  owner  is  well  aware  of  the 
practical  feeding  value  of  clover  further  comment  as  to  the  value 
of  the  soja  bean  is  unnecessary. 

In  regard  to  the  fertilizing  value,  the  crop  as  grown  this  year 
gave  a  total  weight  of  27,769.5  pounds,  74.12  per  cent,  water,  or 
7,186.6  pounds  of  dry  inatter^  containing  as  determined  by  our 
chemist  152.7  pounds  of  nitrogen. 

The  average  of  the  same  three  analyses  already  referred  to  give 
the  following  fertilizer  constituents  of  the  soja  bean  plant  cut  in 
bloom : 

Potash      Phosphoric  acid 
Moisture.  Nitrogen.  KaO.  P1O5. 

7.05  per  cent.        2.37  per  cent.        1.315  per  cent.     .58  per  cent. 

Reducing  the  above  to  a  dry  basis  we  find  that  at  the  same  rate 
the  above  crop  would  contain  101.6  pounds  of  actual  potash 
(K2O)  and  44.84  pounds  of  phosphoric  acid  (P2O4).  Calculating 
these  at  the  prices  adopted  this  year  as  the  basis  of  calculating 
fertilizer  values  in  feeding  stuffs  we  have  the  following: 


Crop  from  oue  acre  of  soja  beans  cut  and 

ry  Matter   7,186.6  poands. 


weighed  green.  27.769.5  pounds,  =  }  ^^^^^"^ 20,582.9  pounds, 

\  Drj     - 


{Nitrogen 152.7  lbs.  X  \^  cents  =  $26.72 
Potash  (K,0) 101.6  **  X  5^  cents  =  5.58 
Phosphoric  acid  (Pa  O5  ) 44.8    "    X    5    cents  =      2.24 


Fertilizing  value  of  the  vines  = $34.54 

Value  of  roots  estimated  as  one-seventh  of  the  vine  =     4.99 


Total  fertilizing  value  per  acre $39.53 

^^  Cowpea''  (Dolichos.)    Many  varieties  of  the  cowpea  are  ex- 
tensively cultivated  at  the  south  both  for  the  fodder  and  the  dried 
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peas,  or  more  properly,  beans,  which  are  quite  generally  used  as 
an  article  of  food  by  the  laboring  classes.  The  ease  with  which 
the  cowpea  can  be  grown,  its  ability  to  withstand  drouth,  its  valuable 
feeding  qualities,  either  in  a  green  state  or  cured  as  hay ;  its  rank 
growth  during  the  summer  months  which  enables  it  to  eflfectually 
smother  all  foul  growth ;  its  ability  to  draw  upon  the  atmosphere 
for  its  supply  of  nitrogen  and  hence  the  improved  condition 
in  which  it  leaves  the  soil  has  long  made  the  coiopea^  to  the 
Southern  farmer  what  the  clover  is  to  the  Western — an  agricul- 
tural sheet  anchor.  Being  a  tender  plant  it  has  never  been  ex- 
tensively cultivated  far  north  of  the  limits  of  the  cotton  belt  but 
as  its  value  as  a  forage  plant  becomes  better  known  it  is  being 
cultivated  for  feeding  purposes  far  north  of  a  point  where  it  will 
mature  seed;  farmers  in  such  localities  obtaining  their  supply 
of  seed  from  the  south,  where  the  price  is  usually  about  one 
dollar  a  bushel. 

From  a  bushel  and  a  half  to  two  bushels  of  seed  are  used  per 
acre ;  sown  in  drills  about  two  feet  (24  in.)  apart  and  two  to  four 
seeds  to  the  foot.  In  fairly  good  soil  they  will  make  a  thick 
growth  of  from  two  to  four  feet  and  produce  a  large  quantity  of 
fodder  equal  in  value  to  the  best  clover.  At  the  South  large 
quantities  are  cut  and  cured  which  can  easily  be  done  in  their  hot, 
dry  weather.  The  leaves  separate  from  the  stem  in  curing  and  in 
our  damp  and  cooler  climate  there  would  be  some  difficulty,  per- 
haps, in  getting  the  thick  stem  thoroughly  dried.  It  would  doubt- 
less be  of  great  value  as  ensilage. 

It  is  held  in  high  esteem  at  the  South  as  a  renovator  of  "  worn 
out  "lands.  The  Horticulturist  of  the  Georgia  Experiment  Station 
speaking  of  green  manuring  says :  *"  The  great  family  of  legu- 
minous plants  offers  a  large  number  of  species  from  which  to 
select  for  almost  any  soil  and  climate  for  the  purpose.  While 
clover  enjoys  a  luxuriant  growth  in  the  colder  zones,  our  Southern 
States  is  thehome  of  the  cowpea,  the  most  important  plant  in  the 

•  Ob.  Ezpertment  Station,  Bulletin  13,  page  07. 
6 
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economic  system  of  rotation,  while  the  value  of  other  leguminous 
plants,  such  as  vetch  and  lucern  is  already  established.  The  roots 
of  these  plants  penetrate  deep  into  the  soil,  drawing  their  food 
supply  from  strata  out  of  reach  of  most  of  our  cultivated  plants. 

*  *  *  *  *  If  turned  under  green  they  furnish. the 
soil  with  an  abundance  of  plant  food,  drawn  from  that  immense 
storehouse — the  deep  sub-soil,  and  acquired  from  that  inexhaust- 
able  supply — the  atmosphere  above.  *  *  *  *  The 
manurial  value  of  the  cowpeas  depends  upon  the  large  amount  of 
plant  food  they  contain,  upon  their  power  of  assimilating  large 
amounts  of  nitrogen  from  the  atmosphere  as  well  as  from  the  soil, 
their  ability,  on  account  of  their  large  root  development,  to  pene- 
trate deep  into  the  sub-soil  to  obtain  their  nourishment.        * 

*  *  *  In  the  economy  of  farming  the  cowpea  is  there- 
fore the  most  important  plant  as  a  renovator  and  improver  of  our 
soils,  either  in  reclaiming  our  worn  out  lands  by  a  judicious  sys- 
tem of  green  manuring,  or  in  maintaining  its  fertility  by  a  rational 
method  of  rotation." 

Prof.  J.  B.  McBryde  in  an  article  upon  The  Cowpea  as  a 
Forage  Crop*  draws  the  following  conclusions :  "  (1.)  That  for  the 
production  of  a  nitrogenous  food,  in  the  shape  of  a  forage  crop, 
the  cowpea  vines  are  almost  without  a  rival.  (2.)  Although  no 
digestion  experiments  have  as  yet  been  made  with  it,  there  is 
every  reason  to  believe  that  this  crop  is  equally  as  digestible  as 
leguminous  plants  in  general.  (3.)  That  on  an  acre  of  ordinary- 
land  this  crop  will  probably  produce  more  digestible  food  than 
either  oats  or  com.  (4.)  The  manure  resulting  from  feeding  this 
crop  is  of  the  highest  value  and  should  be  carefully  preserved  and 
returned  to  the  laud.  (5.)  As  the  cowpea  obtains  a  part  of  its 
nitrogen  from  the  atmosphere,  and  a  part,  together  with  some  of 
its  phosphoric  acid  and  potash,  from  the  sub-soil,  the  large 
amount  of  these  constituents  left  in  its  roots  and  stubble,  and 
dried  leaves  dropped  by  the  plant  tend  to  enrich  instead  of  im- 

*S.  C.  Agricultural  Experiment  Bulletin  No.  8,  March,  1800,  page  76. 
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poverish  the  soil.  In  other  words,  its  power  of  collecting  and 
storing  fertilizing  materials  from  sources  beyond  the  reach  of  the 
cereals,  makes  the  cowpea  a  valuable  remedial  crop.  In  addition 
to  all  this  it  is  more  than  probable  that  the  shade  produced  by  the 
luxuriant  growth  of  this  crop  during  the  summer  months,  when 
nitrification  is  most  active,  greatly  promotes  the  formation  and 
storage  of  nitrates  in  the  soil." 

For  many  years  the  idea  has  been  prevalent  among  the  farmers 
of  southern  New  England  that  it  does  not  pay  to  sow  clover. 
There  are  perhaps  two  reasons  for  this ;  one  being  the  frequent 
failure  of  clover  seed  to  "  catch,'*  and  the  other  the  fact  that  the 
presence  of  clover  in  any  quantity  in  loose  hay  injures  its  price  in 
market,  and  as  a  majority  of  farmers  sell  some  hay,  but  small 
quantities  of  clover  seed  are  used  in  seeding.  This  condition  of 
things  is  unfortunate  for  our  agriculture  in  the  light  of  the  dis- 
covery within  recent  years  that  the  leguminous  plants  are  able  to 
use  the  nitrogen  of  the  atmosphere  for  their  growth  through  the 
medium  of  bacteria  infesting  a  nodular  growth  upon  their  roots. 
All  the  clovers,  peas,  beans,  lupines,  vetches,  spurry,  serradella, 
and  sainfoin  belong  to  this  clasd^and  are  generally  cultivated  for 
their  seeds,  for  fodder  or  for  green  manuring.  None  other  of  our 
ordinary  field  and  garden  plants,  grasses,  cereals,  root  crops, 
vines,  etc.,  have  yet  been  shown  to  possess  any  such  ability  to  as- 
similate atmospheric  nitrogen,  hence  are  dependent  for  their 
growth  upon  the  supply  of  nitrogen  within  the  soil  and  rain  water, 
or  supplied  by  the  farmer  in  manure  or  fertilizers.  When  pur- 
chased, nitrogen  is  the  most  expensive  element,  costing  more  than 
three  times  as  much  per  pound  as  potash  and  more  than  twice  as 
much  as  phosphoric  acid,  hence  true  economy  should  direct  the 
prudent  farmer  to  invest  his  money  in  phosphoric  acid^  potash  and 
the  seeds  of  leguminoics  plants  in  so  far  as  he  can  use  such  crops 
for  market,  for  feeding  or  for  green  manuring.  "The  cheapest 
manure  a  farmer  can  use  is  clover  seed,"  has  become  an  American 
proverb  and  one  in  which  many  successful  farmers  in  the  middle 
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and  western  states  have  firm  faith.  It  is  a  question  whether  here 
at  the  East  the  common  failure  of  clover  to  "catch"  may  not 
be  due  to  the  lack  of  some  particular  element  in  the  soil,  notably 
lime.  It  is  well  known  that  the  application  of  unleached  wood 
ashes  will  promote  the  growth  of  clover,  even  cause  a  volunteer 
crop  of  it  to  spring  up,  "  bring  in  clover,"  as  the  saying  is.  Pot- 
ash has  heretofore  been  considered  the  valuable  element  of  wood 
ashes,  but  potash  in  other  forms  (without  lime)  does  not  produce 
the  same  effect,  and  it  is  a  question  whether  the  application  of 
lime  is  not  essential  to  a  successful  "  catch  "  of  clover.  Knowing 
what  we  now  do  of  the  ability  of  the  leguminous  plants  to  feed 
upon  the  nitrogen  of  the  atmosphere  every  farmer  should  employ 
as  many  of  these  "  nitrogen  traps  "  as  possible.  We  believe  the 
cowpea  to  be  one  that  can  profitably  be  added  to  the  list  for  our 
State.  A  small  quantity  of  three  varieties  was  planted  in  the  same 
plot  with  the  soja  bean,  in  drills  two  feet  apart  and  about  three 
inches  apart  in  the  drill.  They  were  sown  June  9th  but  might 
have  been  planted  earlier, — as  soon  as  it  is  safe  to  plant  beans. 
The  black  pea  is  about  two-fifths  of  an  inch  in  length  by  a  fourth 
of  an  inch  thick  and  wide  and  black  in  color.  Prof.  Beal  says* 
'^  All  the  plain  or  semi-colored  varieties  are  of  a  spreading  nature 
and  are  best  suited  for  forage.  The  "  Red  Clay  "  and  "  Black  " 
of  the  plain  kinds  and  the  "  Whippoorwill "  of  the  semi-colored  are 
most  esteemed.  *****  The  speckled  varie- 
ties are  usually  bushy  in  growth  and  unfit  for  forage.  They  are 
raised  for  market  and  the  table.  For  feeding  stock,  well  cured 
cow-pea-hay  is  more  nutritious  than  any  hay  produced  from 
grasses,  millet  or  other  plants."  The  varieties  planted  made  a 
vigorous  growth  from  the  start  and  were  cut  the  last. of  Septem- 
ber and  fed  to  the  cattle,  who  ate  them  with  evident  relish. 
Twenty  feet  ot  drill  of  each  variety  was  cut  September  27th  and 
weighed  and  the  percentage  of  water  and  nitrogen  in  the   vines 

*Graase8  of  North  America,  Vol.  1,  page  866. 
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determined.    The  average  of  eight   (8)  analyses*  to  determine 

the  feeding  value  is  given  in  the  table  on  page where  it  is 

easily  compared  with  that  of  the  soja  bean  and  red  clover.  It 
will  be  seen  that  in  protein  it  is  richer  than  either  and  the  equal 
of  clover  in  fat.  Its  great  feeding  value  is  confirmed  by  analysis 
in  addition  to  much  practical  testimony  from  stock  men  at  the 
South  who  have  used  it  for  years. 

Summary  of  Analyses  of  Leguminous  Crops, 


Green 

Absolutely  Dry  Material. 

Material. 

.J. 

a 

•S           £ 

<M 

«H 

<M                          U 

t_            1     G? 

o 

o 

o              « 

§3          o< 

•*-'  .• 

*^  a 

^c  •       S3 

*2 

a 

11 

a  a; 

Is 

0UI 

74.12 
83.27 

.55 
.45 

;^ 

^ 

« 

^ 

Soja  Beans.. -  - 

2  11 

1 

277fi9  5  7186  fi 

152  7 

Black. 

2.70   35003.55856. 

157  5 

Cowpeas  .  - 

Blue 

82.26 

.39 

2.19'  23413.5  4153  5 

j                1 

91  3 

Unknown  or  Wonderful. . 

84.69 

.45 

2.92   32397.74960. 

145.8 

r  Yaoiagaia  Cha  daidzu  . . 

74.48 

68 

2.68   17424.   ,4466. 

118  5 

Japanese 

1 

- 

Kiyusuke  daidzu 

72.19 

.64 

2.30 

20691.    5754. 

132.4 

Beans. 

L  Black  Podded  Adzuki  . . 

81.45 

■" 

2.51 

17424. 

3232 

81.9 

Three  of  the  six  varieties  of  Japanese  beans  are  included  in  the 
above  tabl%as  the  yield  per  acre  and  per  cent,  of  nitrogen  was 
determined  as  a  matter  of  interest  in  comparison  with  the  cow- 
peas. 

As  an  illustration  of  the  actual  fertilizing  value  of  the  cowpea 
when  plowed  in  for  green  manuring  we  will  take  the  nitrogen 

^Analyses  of  American  Feeding  StafPt,  U.  S.  Gov.,  page  76. 
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analysis  of  the  sample  of  the  Black  pea  and  as  the  potash  and 
phosphoric  acid  were  not  determined  will  assume  them  to  be  the 
same  as  the  average  of  three  analyses  made  at  the  Storrs  Agricul- 
tural Experiment  Station,  Conn.,  from  samples  grown  by  them. 
*(Potash  (KgO)  1.87  per  cent,  and  phosphoric  acid  (PgOg)  .55  per 
cent,  in  dry  matter.)  We  then  have  the  following  calculated  for 
the  crop  of  Black  cowpea  per  acre. 

"  .  ^  ,  ^.^^^  (  Water 29147  5  lbs. 

Crop  cut  and  weighed  green,  3o003 <  ^      ,,  ^  .^.^ 

^  6         6        1  (Dry  Matter     ....     5856.      *' 

^      w    .       .c^n  i  Nitrogen 157.5  lbs.  x  17^  cts.  —  $27  56 

Dry  Matter,  5856  \  /2  ^ 

^  .  j  Potash  (K,0) 109.5    '»    x    5X  ets.  —      6  02 

®''^^"**"®"  (Phosphoric  acid  (P.O.)...  32  2    «'    x   5     cts.—      161 


Fertilizing  value  of  Cowpea  vines $35  19 

The  proportion  of  stubble  and  roots  to  ^ines  was  determined  in 
Connecticut  and  an  analysis  made  of  them.  Reduced  to  an  abso- 
lutely dry  basis  it  is  found  that  there  is  about  one-Jifth  as  much 
dry  matter  in  the  stubble  and  roots  as  in  the  vines  and  they  ana- 
lyze as  foUowst 

Phospliorlc  Acid.  Potash. 

Nitrogen.  (P.O.)  (K,0) 

In  Dry  Matter 151  .4^  87 

We  would  thus  have  one-fifth 

dry   matter   of   the   vines,  r  Nitrogen .  .17.711bs.x  17X  cts.— $3  10 

1171.2  lbs.,  containing \  Potash  (K,  O)...  5.15    "  x   m    "  —      26 

(phos.acidCP.Os)  10.19    *'  x   5       '*  —      56 

Fertilizing  value  of  stubble  and  roots $3  92 

"  *'       vines  as  above 35  19 

'*  **        entire  crop $39  11 

*Tblrd  Annual  Report  page  30. 

t  Arerage  of  two  analyses  Storrs  Agricultural  Experiment  Station,  Third  Annual  Report,  page  33. 
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This  was  a  heavy  crop  ou  land  fairly  well  fertilized  with  stable 
manure. 

A  piece  of  exceedingly  poor  land  surrounding  a  deep  depres- 
sion or  spring  hole  toward  the  west  end  of  the  plain  was  sown  to 
cowpeas  with  .the  grain  drill  on  June  15,  only  sowing  out  of  every 
third  tube  making  the  drills  21  inches  apart.  No  fertilizer  was 
applied  to  the  field  as  a  whole.  The  peas  came  up  well  and  grew 
to  an  average  height  of  about  12  inches,  were  plowed  in  and  the 
field  sown  to  lye.  Before  sowing,  six  one-tenth  acre  plots  were 
staked  out  and  potash  in  connection  with  different  forms  of  phos- 
phoric acid  applied  broadcast.  Cowpeas  were  drilled  directly 
across  all  the  plots,  June  15.  On  July  11th  three  additional  plots 
7,  8  and  9  were  staked  out  just  west  of  the  first  six  and  nitrogen 
applied  in  connection  with  phosphoric  acid  and  potash  and  alone 
as  a  topdressing  between  the  rows.  An  average  row  directly 
across  each  plot  was  pulled  and  weighed  September  27th  and 
nitrogen  determinations  made  for  a  portion  of  the  plots.  The  fol- 
lowing table  gives  the  amount  of  fertilizers  applied  and  the  yield 
of  green  vines  per  acre. 
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I  {  Muriate  Potash 


j  r  Dissolved  Bone  Black.  .•. 


(  Muriate  Potash 

{Dissolved  Bone  Black  . . 
Muriate  Potash 

{Double  Superphosphate 
Muriate  Potash 

{Floats 
Muriate  Potash  

{Slag  Meal 
Muriate  Potash 

{Dissolved  Bono  Black. . . 
Muriate  Potash 

Nitrate  Soda 

Muriate  Potash . 

Dissolved  Bone  Black  . . 
Nitrate  Soda 


Pounds 
Fertilizer 
per  Acre. 


' 


390 
100 
255 
100 
840 
100 
145 
100 
420 
100 
300 
100 
680 
200 
320 
200 
680 
320 


Pounds 

Green  Vines 

per  acre. 


5314 


4017 


5185 


4533 


4533 


4666 


4925 


7000 


7000 


The  per  cent,  of  water,  dry  matter  and  nitrogen  was  determined 
for  a  portion  of  the  plots.  The  following  table  shows  the  dry 
matter  and  the  total  nitrogen  per  acre.  The  plot  marked  0  was 
an  average  sample  taken  from  the  Held  previously  mentioned  and 
directly  adjacent  to  the  plots. 
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I  Fertilizer  applied  per  acre. 


> 
o 

|l 

<o  a 


Green 
Material. 


I 


0-i 


Dissolved  Bone  Black. 680 

8  Muriate  Potash 200 

I 

{Nitrate  Soda 320 

'Dissolved  Bone  Black. 6801 

1  Muriate  Potash 200  J 

I 

9  Nitrate  Soda 320 

I  I 

Nothing  Vines    | 


16 


76.8? 


•3    i    B 


o  *j 
a  =    I 

So   ' 


0? 

o 


be 


3  ii 


1     ftH 


14    75.55 


14 


77.42 


10   74  68 


(Nothing  Roots I  61.59 


.41 

.44 

.43 
.44 
.41 


1.76 

1.81 

1.91 
1.74 
1.08 


E 

Ut 

« 

O 

« 

P. 

u 

s. 

*a 

B 

OS 

s 

1 

.»H 

-o 

C 

CO 

09 

C  2 

C 

=*  2 

3 

o  * 

o 

X 

0^ 

I 


7000 


4925 


7000, 

I 

55561 

I 

nil! 


1619 

1204 

1581 

1407 

427 


28.7 


21.7 

30.1 

24.4 

4  3 


It  is  claimed  in  regard  to  leguminous  plants  that  they  respond 
readily  to  the  applications  of  potash  and  phosphoric  acid,  obtain- 
ing their  supply  of  nitrogen  from  the  atmosphere,  but  it  must  be 
constantly  borne  in  mind  that  bacterial  germs  must  be  present  to 
enable  the  plants  to  do  this  and  bacterial  genns  of  the  right  kind, 
as  different  leguminous  plants  are  the  home  of  different  species  of 
bacteria.  It  is  quite  possible  that  a  certain  leguminous  plant,  pea 
for  instance,  which  has  never  been  grown  within  the  memory  of 
man  upon  a  certain  piece  of  land,  when  at  first  planted  there 
witkoui  nitrogen  may  not  thrive,  notwithstanding  an  abundant  ap- 
plication of  potash  and  phosphoric  acid,  simply  becaxise  the  bac- 
teria of  the  pea  are  not  present  in  the  soil  in  sufficient  numbers  to 
enable  the  plants  to  obtain  enough  nitrogen  to  make  a  thrifty 
growth.  The  bacterium  is  the  tnte  "nitrogen  trap"  and  an 
abundajit  supply  of  nodules  on  the  roots  is  proof  of  a  plentiful 
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supply  of  germs  in  the  soil,  while  a  scanty  number  of  nodules  in 
connection  with  a  very  yellowish  green  tint  in  the  foliage  indi- 
cates a  scarcity  of  bacteria  in  the  soil.  It  is  highly  probable  that 
the  remedy  for  this  condition  is  a  repetition  of  the  crop  thereby 
giving  the  bacteria  opportunity  to  fill  the  soil  and  provide  the 
plants  with  enough  nitrogen  to  enable  them  to  use  the  potash  and 
phosphoric  acid  applied. 
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CO-OPERATIVE  FIELD  EXPERIMENTS  WITH  FER- 
TILIZERS ON  INDIAN  CORN. 

J.  D.  TOWAR. 

The  number  of  farms  upon  which  the  co-operative  field  exper- 
iments have  been  conducted  during  the  past  year  has  been  re- 
duced to  six.  Below  we  give  names  of  the  gentlemen  who  have 
carried  on  the  work  this  season  on  the  same  fields  upon  which 
they  experimented  the  two  previous  years. 

Mr.  Courtland  P.  Chapman   Westerly. 

Mr.  E.  F.  Crowninshield Abbott  Run. 

Mr.  Herbert  E.  Lewis Hope  Valley. 

Mr.  Joseph  A.  Tillinghast Summit. 

Mr.  John  B.  Vaughan Noose  Neck. 

To  which  is  added  the  field  at  the  Experiment  Station,  King- 
ston. 

The  following  plan  shows  that  the  arrangement  of  the  plots 
and  the  kinds  of  fertilizing  elements  remain  the  same,  although 
some  radical  changes  have  been  made  in  the  amounts  of  the 
various  ingredients  applied.  These  changes  were  made  in  ac- 
cordance with  the  ideas  obtained  from  the  two  previous  years' 
experience,  and  it  is  very  gratifying  to  report  that  the  changes 
have,  for  the  most  part,  resulted  quite  satisfactorily. 

For  the  purpose  of  determining  the  maximum  yield  that  the 
different  elements  could  produce,  as  well  as  for  comparison,  the 
amount  of  nitrate  of  soda  on  plots  1,  4  and  5  was  increased  to  24 
lbs.  to  the  1-20  acre  and  the  application  of  muriate  of  potash  and 
dissolved  boneblack  was  raised  to  10  lbs.  and  30  lbs.  to  the  1-20 
acre  respectively.  The  amount  of  sulphate  of  ammonia  and  dried 
blood  applied  remained  practically  the  same,  the  changes  made 
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being  due  only  to  slight  variations  in  the  chemical  composition 
of  the  materials  in  the  different  years. 

Oar  fertilizing  materials  cost  us  on  board  the  cars  at  Pawtucket 
as  follows : 

Nitrate  of  Soda $47  00  per  ton. 

Sulphate  of  Ammonia 70  f  0 

Dried  Blood :. .  35  00 

Muriate  of  Potash 47  00 

Dissolved  Boneblack 25  00 

Samples  of  the  above  materials  were  analyzed  by  our  Station 
chemists  with  the  following  results : 

ANALYSES  OP  FERTILIZING  MATERIALS. 

MITROOBN. 

Sulphate  of  Ammouia 20.81  per  cent. 

Nitrate  of  Soda 15.66 

Dried  Blood 10.03 

POTASSniM  OXIDB. 

Muriate  of  Potash  ...   50.00  per  cent. 

PHOSPHORIC  ACm. 

Dissolved  Bonehlack,  Soluble 15.49  per  cent. 

Reverted 09 

Insoluble 00 

Total ..  15.58 

DriedBlood,  "    4-3 

From  the  above  prices  and  analyses  of  these  materials,  the  cost 
of  the  three  elements,  nitrogen,  potash  and  phosphoric  acid,  is 
found  to  be  as  follows  : 

Nitrogen  in  Nitrate  of  Soda 15.00  cents  per  lb. 

Dried  Blood* 15  65 

•*  Sulphate  of  Ammonia 16.80 

Potash  (Potassium  Oxide)  in  muriate 4.70 

Phosphoric  Acid  in  dissolved  boneblack 8.05  " 

*  Valae  of  phosphoric  acid  deducted. 
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PLAN  OP  BXPERIMENTAL  FIELDS. 

Showing  ihe  arrangement  of  ploia  and  the  kind  and  amount  of  feriilizere 
applied.  Twenty  plots,  each  plot  one-twentieth  of  an  acre.  Where  pos- 
Bible,  unmanured  strips  were  left  between  Vie  pilots. 


0. 

No  Manure. 

1. 

Nitrate  of  Boda,  24  lbs. 

2. 

Dissolved  Boneblack.  80  lbs. 

3. 

Muriate  of  Potash.  10  lbs. 

4. 

Nitrate  of  Soda,  24  lbs.;  Dissolved  Boneblack.  30  lbs. 

5. 

Nitrate  of  Soda.  24  lbs.;  Muriate  of  Potash,  10  lbs. 

6. 

Dissolved  Boneblack,  80  lbs.;  Muriate  of  Potash,  10  lbs. 
Minerals." 

••Mixed 

7.      Mixed  Minerals  as  No.  6,  plus  Nitrate  of  Soda,  8  lbs..  ^  Ration. 


8.      Mixed  Minerals  as  No.  6,  plus  Nitrate  of  Soda.  16  lbs.,  }  Ration. 


9.      Mixed  Minerals  as  No.  6.  plus  Nitrate  of  Soda,  24  lbs.,  full  Ration. 
6a.    Mixed  Minerals.    Duplicate  of  No.  6 

10.  Mixed  Minerals  as  No.  6,  plus  Sulphate  of  Ammonia,  6  lbs.,  ^ 

Ration. 

11.  Mixed  Minerals  as  No.  6,  plus  Sulphate  of  Ammonia,  12  lbs.,  } 

Ration. 

12.  Mixed  Minerals  as  No.  6,  plus  Sulphate  of  Ammonia,  18  lbs.,  full 

Ration. 

66.     Mixed  Minerals.     Duplicate  of  No.  6. 
18.      Mixed  Minerals  as  No.  6,  plus  Dried  Blood,  11.5  lbs.,  ^  Ration. 


14.  Mixed  Minerals  as  No.  6,  plus  Dried  Blood.  23  lbs.,  }  Ration. 

15.  Mixed  Minerals  as  No.  6.  plus  Dried  Blood,  34.5  lbs.,  full  Ration. 

6<;.  Mixed  Minerals.     Duplicate  of  No.  6. 

00.  No  Manure. 
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TABLE  SHOWING  THE  WEIGHT  AND  COST  OP  FERTILIZERS. 


**• 

o 

(^ 

o 

«M 

xi      1 

o 

W)      1 

o 

52J 


7. 
8. 

9. 

6a 


10. 

11. 

12. 
6b. 

18. 

14! 

15. 1 

Cc.i 
00. 


Kind  op  Fertiltzbr. 


o 

< 

a 


lbs. 

O.ONolhiug 

24.0  Nitrate  of  Soda 

80.0  Dissolved  Boneblack 

lO.U  Muriate  of  Potash 

24  0  (  Nitrate  of  Soda 480  | 

30  0  /  Dissolved  Boneblack 600  f 

24  0  i  Nitrate  of  Soda     480  / 

10.0  */  Muriate  of  Potash     200  f 

80. 0|  \  Dis.  Boneblack  (   Mixed    K .  .600  ) 
10.0  i  Mur.  of  Potash  J  Minerals  J  . .  200  f 

Nitrate  op  Soda  Group. 


lbs. 


lbs. 
75!i7 


480 

600.. 

200l. 

108o!  75.1? 


75.17 


a 


c2 

< 


800. 


960l  25.06 


40.01  j  Mixed  Minerals  as  No.  6 800) 

8.0  (  Nitrate  of  Soda,  jf  Ration.   . .   .160)  \ 

40.0  \  Mixed  Minerals  as  No.  6 800?  1120  50.11 

16.0. '(  Nitrate  of  Soda,  }  Ration  320/  j        , 

40.0  i  Mixed  Minerals  ks  No.  6 800)  !1280   75.17 

24.<  I  )  NitriUe  of  Soda,  full  Ration . .  .480)  I 

40.0  Mixed  Minerals  as  No.  6 '  800| , 


I     Sulphate  op  Ammonia  Group. 

40.0  j  Mixed  Minerals  as  No  6..    ..  800) 
6.0i  I  Sulph.  of  Ammonia,  ^  Ration..  120) 

40.0  j  Mixed  Minerals  as  No.  6  800\ 

12  0  i  Sulph.  of  Ammonia,  f  Ration.. 240) 

40  0  j  Mixed  Minerals  as  No.  6 8  0> 

18.0  /  Sulph.of  Ammonia, full  Ration, 860i' 

40  O'Mixed  Minerals  as  No.  6 1  800' 


I 
920   24.97 

1040   49.94 

I 

1160   74.92 


Dried  Blood  Group. 


40  0  {  Mixed  Minerals  as  No.  6 800) 

11.6  "(  Dried  Blood,  ^  Ration   230) 

40.0'  \  Mixed  Mineriils  as  No.  6 800) 

23  0  'i  Dried  Blood,  i  Ration   460(" 

40.0  \  Mixed  Minerals  as  No.  6 800) 

84.5  'i  Dried  Blood,  full  Ration..   .     690) 

40.0|Mixed  Minerals  as  No.  6 1  800 

OO.OiNotbing | 


1080   25.34 


lbs. 


2  " 
§1 


.St 


r^  •*-     '^  S"  f_ 


lbs. 


100| 


..  ..  {$1128 
93.18!  7  50 
4  70 

18  78 


93.18 

100 15  98 

100.  93.18'  12  20 


100 


93.18    15  96 


lOO!  93.18;  19  72 

I 
100   98.18   23  48 


100 


.18:  12  20 


100   93.18    16  40 
lOo'  93.18!  ^  ^ 


lOOl 
100' 


93.18 


24  80 


93.18.  12  20 


100   94.16 


1260   50.69    100,  95.11 


1490   76.04 


100 

lool 


96.08 
93.18 


16  33 

20  25 

24  28 
12  20 
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As  the  objects  of  the  experiments  and  the  descriptions  of  the 
soils  remain  the  same,  they  will  be  quoted  from  the  last  annual 
report  with,  perhaps,  a  few  additions. 

OBJECTS  OF  THE  EXPERIMENTS. 

1.  "  To  determine  which  of  the  three  elements  of  plant  food 
(nitrogen,  phosphoric  acid  or  potash)  is  most  lacking."  2.  "  To 
test  the  relatiTe  fertilizing  values  of  nitrogen  in  the  various  nitro- 
genous compounds,  such  as  nitrate  of  soda,  sulphate  of  ammonia 
and  dried  blood."  3.  "  To  learn  something,  if  possible,  of  the  prob- 
able profit  or  loss  from  large  and  small  applications  of  nitrogen 
to  the  Indian  corn  crop."  4.  "To  determine  in  what  respects 
the  results  of  this  year's  experiments  verify  the  conclusions  of 
the  two  former  years." 

A  comparison  of  the  tables  and  comments  of  the  three  years' 
experiments*  is  interesting,  since  in  general  the  later  results  have 
been  in  accordance  with  the  conclusions  of  the  previous  observa- 
tions and  experiments." 


DETAILS  OF  THE  INDIVIDUAL  EXPERIMENTS. 
KINGSTON,  R.  I. 

The  Experiment  Station  Experiment.    3rd  Year. 

"  The  land  selected  for  this  experiment  is  located  on  the  plain 
at  the  westerly  portion  of  the  farm.  The  area  had  been  in  grass 
for  many  years  and  had  become  partially  overgrown  with  moss, 
producing  hardly  enough  grass  to  pay  for  the  cutting.  The  soil 
to  a  depth  of  four  and  a  half  to  five  inches  consists  of  a  sandy 
loam  underlaid  by  about  two  feet  of  yellow  loam,  beneath  which 
are  alternating  layers  of  coarse  sand  and  gravel." 


*8ec  Third  Annual  Report,  pages  89  to  107,  and  Fourth  Annual  Report,  pages  8&-81. 
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KINGSTON  EXPERIMENT— TABLE  SHOWING  THE  KIND  OF  FER- 
TILIZER AND  YIELDS  PER  PLOT  AND  PER  ACRE. 


c 


!l 


Kind  op  Fertiltzbr. 


10 

11. 

12. 
6b. 


Nothing , 

Nitrate  of  Soda 

Dissolved  Boneblack 

Muriate  of  Potash 

Nitrate  of  Soda.  { 

Dissolved  Boneblack,  ) 
Nitrate  of  Soda,        | 
Muriate  of  Potash,   J  " ' 
Dissolved  Boueblack, 
Muriate  of  Potash, 


)    Mixed 
S  Minerals, 


NiTKATB  OP  Soda  Group. 


Mixed  Minerals  as  No.  6« 
Nitrate  of  Soda,  i  Ration, 
Mixed  Minerals  as  No.  6, 
Nitrate  of  Soda,  f  Ration, 
Mixed  Minerals  as  No.  6, 
Nitrate  of  Soda,  full  Ration, 
Mixed  Minerals  as  No.  6.'. . 


f- 


Sulphate  op  Ammonia  Group. 


.}■ 


Mixed  Minerals  as  No.  6, 
,Sulph.  of  Ammonia,  ^  Ration, 
Mixed  Minerals  as  No.  6,          ) 
Sulph.  of  Ammonia.  |  Ration,  )  "  ' 
Mixed  Minerals  as  No  6,             \ 
Sulph.  of  Ammonia,  full  Ration,  /  ' 
Mixed  Minerals  as  No.  6 


13. 
14. 
15. 


Dried  Blood  Group. 


Mixed  Minerals  as  No.  6, 
Dried  Blood,  i  Ration, 
Mixed  Minerals  as  No  6, 
Dried  Blood,  f  Ration. 
Mixed  Minerals  as  No.  6, 
Dried  Blood,  full  Ration, 

6c.  Mixed  Minerals  as  No.  6. . 

OO.lNolhing 


Total  Yield  per 
Plot. 


a 


a 
c 

u   O 

o  •^ 


lbs. 

3.6 

8.5 

24.5 

8. 

76.75 

5.75 

86.75 


181.5 

160. 

179.5 


lbs. 

11.5 
18.5 
83.5 
19. 

38.75 

26. 

34.5 


20.5 
16.5 
15.75 


107.25   20.25 


107. 

25. 

15.7 
115.25 


120. 
126. 
109.75 


24.7 

16.8 

18. 
81.5 


80. 
38. 
38. 


88.25   41.25 
00.     i     5.5 


lbs. 

30. 
88. 
72. 


89.5 

56.2 

108.75 


161.5 

189.75 
107.5 


121.7 

45.8 

59.7 
186.25 

183. 
176. 

182.25 

102.5 
16  5 


Total  Yield  per 
Acre. 


Sit 

Is  II 


bush. 

1.00 

1.00 

7.00 

.85, 


111 

e  C3   •   ' 

ti^ !  > 
111  1 1 


bush. 

3.28 
5.28 

9.57;H44> 
5.48   780 


lbs. 

600 
760 


21.98    11.07  1790 


51.64     7.48 


24.78 

37.57! 

45.71 

51.28 
30.64 

80.57 

7.14 


9.85 


1125 
2175 


5.85  2560 
4.713230 

4.50  3795 

5.782150 

I 

7.04  2488 
4.67   907 


4.47     5.14  1198 
82.93     9.002725 


34.28:  8.57  2660 

86.00  9.48  5520 

dl.85|  9.432645 

28.78'  11.78  2050 

00.00,  1.57,  830 
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KINGSTON  EXPERIMENT. 

TABLE   SHOWING  THE   INCREASE   IN  AMOUNT  AND  VALUE  OF 

THE  PRODUCT  PER  ACRE  OVER  THE  AVERAGE 

OF  THE  "NOTHING"  PLOTS. 

Where  the  amount  and  value  is  below  ihe  average  of  the  **  Nothing"  plots 
it  is  shovm  by  a  minus  (— )  sign. 


Hard  Com, 
ahelled,(701ba.on 
the  cob  =  1  bush. 

Soft  Com, 
shelled,  aOlba.on 
the  cob  =  1  bush, 
of  shelled  com.) 

Btover. 

r  acre  of  the 
r  over  that  of 
'  ploU. 

1 

i 

s. 

nop  per  acre 
f  the  fertilizers, 
ign  indicates  a 

Hi 

3   o   ■ 

o 

1  il 

i 

bosh. 

'  Value  at 

76c.  per 

buab. 

bush. 

Value  at 
per  bush. 

lbs. 

Value  at 

•7  per 

ton. 

Total  val 
com  and 
the  **nof 

3 

Value  of 
over  the 
A  minus 
loss. 

1. 

.50 

1    ta? 

2  85 

$1  07 

295 

tl  03  1 

i 

♦2  47 

$11  28 

-18  81 

2.      6.50 

1      4  87 

1 

7.14 

2  68 

975 

3  41 

10  97 

7  50 

3  47 

8. 

.85 

!   - 

8.00 

1  12 

815 

1  10 

2  49 

4  70 

—2  21 

4. 

21.43 

16  07 

8.64 

8  24 

1825 

4  64 

23  95 

18  78 

5  17 

5. 

1.14 

85 

5.00 

1  87 

660 

2  31 

5  04 

15  98 

—10  94 

6. 

24.28 

18  21 

7.42 

2  78 

1710 

5  98 

26  97 

12  20 

14  77 

7. 

37.07 

27  80 

3.42 

1  28 

2095 

7  33 

36  41 

15  96 

20  45 

8. 

45.21 

88  91 

2.28 

85 

2765 

9  68 

44  44 

19  72 

24  72 

9. 

50.78 

88  08 

2.07 

78 

3330 

11  66 

50  52 

23  48 

27  04 

6a. 

80.14 

22  60 

8.85 

1  26 

1685 

5  90 

29  75 

12  20 

17  55 

10. 

30.07 

22  55 

4.61 

1  73 

1968 

6  89 

31  17 

16  40 

14  77 

11. 

6.64 

4  98 

2.24 

84 

442 

1  54 

7  36 

20  60 

-13  24 

12. 

8.97 

2  98 

2.71 

1  01 

728 

2  55 

6  54 

24  80 

-18  26 

6b. 

82.43 

24  82 

1 

6.57 

2  46 

2260 

7  91 

34  70 

12  20 

22  50 

13    33.78 

1 

25  34 

6.14 

2  30 

2195 

7  68 

85  31 

16  23 

19  08 

14.1  85.50 

26  63 

1 

7.00 

2  62 

3055 

10  69 

39  94 

20  25 

19  69 

15.1  80.85 

28  14 

7.00 

2  62 

2180 

7  63 

33  39 

U  28 

9  11 

6c.l  28.28 

17  46     9.35 

3  51 

1585 

5  54 

26  51 

12  20 

14  31 
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AGRICULTURAL  EXPERIMENT  STATION. 


KINGSTON  EXPERIMENT. 

FROM  THE. LAST  COLUMN  OP  THE  PRECEDING  TABLE,  SHOWING 

BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN  OR 

LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


RiLATiTB  Losses. 


RSLATIYB  GaIKS. 


No.  of 
Plot. 
Lj    $8  81 

I 
2.1 

3.|      2  21 

J 

I 
5-1     10  94 

6.' 

7. 

I 

'•I 

I 
6a. 

10., 

I 
11.      13  24 

I 
12.^     18  26 

6b.| 

13.1 

I 
14.1 

15., 


$3  47 

5  19 

14  77 
SO  45 
24  7S 
27  04 
17  56 
14  77 


22  50 
19  08 
19  65 
9  11 
14  81 
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We  notice  in  this  as  well  in  all  the  other  fields,  a  decrease  in  the 
yields  of  the  nothing  plots,  while  the  yields  from  all  the  other 
plots  are  in  good  proportion  with  the  results  of  previous  years. 
Therefore  in  deducing  our  conclusions  we  have  only  to  repeat 
what  has  been  said  in  the  two  former  reports. 

A  glance  at  the  yields  of  plots  2,  4  and  6  is  sufficient  to  prove 
what  has  already  been  said  of  this  soil,  that  its  lack  of  fertilizing 
elements  is  in  the  following  order;  phosphoric  acid,  nitrogen, 
potash.  In  the  three  groups  below  the  nitrate  of  soda  has  given 
the  best  results,  followed  in  order  by  dried  blood. 

The  peculiarly  injurious  effects  of  sulphate  of  ammonia  noticed 
in  the  two  former  years  are  again  apparent  this  year,  and  a  rem- 
edy, giving  very  satisfactory  results,  has  been  undertaken.  This 
condition  was  noticed  first  by  Dr.  H.  J.  Wheeler  in  1890,  when 
the  experiment  was  begun,  and  at  his  suggestion  lime  was  applied 
on  a  portion  of  the  plots  in  1891.  The  application  was  evidently 
made  too  late  to  have  its  desired  effect.  But  the  result  of  a  sim- 
ilar application  made  in  1892  gave  valuable  evidence  of  the 
efficiency  of  lime  in  removing  the  difficulty.  The  details  of  this 
and  other  work  in  the  same  line  will  be  published  at  a  later  date. 

Conclusions  from  the  Kingston  experiment : 

1.  This  soil  is  mostly  in  need  of  phosphoric  acid,  and  about 
equally  in  need  of  potash  and  nitrogen.  Though  nitrogen  gave 
profitable  yields  only  when  used  in  combination  with  phosphoric 
acid. 

2.  That  an  acid  condition  of  the  soil  is  very  apparent. 

3.  That  the  natural  supply  of  potash,  though  considerable,  is 
not  sufficient. 

4.  The  great  difterences  between  the  yields  of  plots  1,  3  and 
5  and  2,  4  and  6  bear  out  the  conclusions  of  former  years  that  if 
more  nitrogen  had  been  applied  the  beneficial  effects  of  the  phos- 
phoric acid  would  be  more  apparent. 

5.  The  ill  effects  of  sulphate  of  ammonia  were  removed  by  the 
application  of  lime. 
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WESTERLY.  R.  I. 

2.    Mr.  Courtland  P.  Chapman's  Experiment.    3rd  Tear. 

The  soil  is  a  rich  loam  and  slightly  sandy.  In  1884  the  field 
■was  well  fertilized  with  stable  manure  and  sea-weed  and  planted 
with  Indian  corn.  In  1886  it  was  fertilized  with  sea-weed,  plowed 
and  planted  with  potatoes,  with  *'  phosphate  "  in  the  hill.  In  the 
spring  of  1886  it  was  plowed  and  seeded  with  oats;  from  that 
time  until  1890  it  was  regularly  mowed  and  but  slightly  top 
dressed. 
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WESTERLY  EXPERIMENT. 
TABLE  SHOWING  THE  KIND  OP   FERTILIZER  AND  YIELDS   PER 

PLOT  PER  ACRE. 


1 

Total  Yield 
Plot. 

[per 

Total  Yielc 
Acre. 

I  per 

1 
^  1          Kind  op  Fertilizer. 

l! 

•3  1 

I; 

o 
o 

55 
11 

K 

lbs. 

56 

80 

120 

88 

168 
128 
136 

196 

224 

260 
196 

184 
220 

224 

152 

120 

188 

196 

120 
36 

O  VI 

2 

3Q 

in 

Is! 

Soft  Corn,  ahelled, 
(70  lb«.  oo  the  cob  = 
1  bush,  abelled.) 

hi 

o 

> 
2 

0  Nothine 

lbs. 

24 
28 
20 
82 

28 
24 
16 

4 

8 

12 
12 

8 

8 

4 
12 

16 

8 

12 

16 
36 

lbs. 

60 
72 

100 
108 

116 
124 
140 

192 

248 

292 

164 

156 

156 

200 
156 

152 
188 

224 

136 
64 

bush. 

16.00 
22.85 
34. 2S 
25.14 

48.00 
36.57 
38.85 

56.00 

64.00 

74  28 
56.00 

52.57 

62.85 

64.00 
43.42 

34.2"? 
53.71 

56.00 

34.28 

10.28 

bush 

6  85 
8.00 
5.71 
9.14 

8.00 
6.85 
4.57 

1.14 

2  28 

3.42 
3.42 

2.08 

2.28 

1.14 
3.42 

4.57 

2.28 

3  42 

4.57 
10.28 

lbs. 
1200 

1  'Nitrate  of  Soda 

1440 

2  Dissolved  Boneblack 

2000 

3  Muriate  of  Potash 

2160 

.  Nitrate  of  Soda,          } 

2820 

^  Dissolved  Boneblack.  ) 

e  Nitrate  of  Soda.       \ 

2480 

''•Muriate  of  Potash,  j 

rt  Dissolved  Boneblack,  \     Mixed 
"Muriate  of  Potash,     j   Minerals, 

I      Nitrate  of  Soda  Group. 

.'Mixed  Minerals  as  No.  6.      } 
'•  iNitrate  of  Soda,  i  Ration,     f  ' '  *  ' 
Q  Mixed  Minerals  as  No.  6.      1 
*';Nitrateof  Soda,  f  Ration.    /•••• 
Q  Mixed  Minerals  as  No.  6,          \ 
^  iNilrate  of  Soda,  full  Ration,    /  '  * 
6a  1  Mixed  Minerals  as  No.  6 

2800 

2800 

4960 

5840 
3280 

iSuLPHATE  OP  Ammonia  Group. 

.Q  i  Mixed  Minerals  as  No.  6,          } 

Sulph.  of  Ammonia,  i  Ration,  f  * ' 
..  iMixed  Minerals  as  No.  6,          [ 

•  Sulpb.  of  Ammonia,  |  Ration,  \  ' " 
.c,  1  Vlixed  Minerals  as  No.  6.             \ 
^""iSulph.  of  Ammonia,  full  Ration,  / 
6b.  Mixed  Minerals  as  No.  6 

3120 

3120 

4000 
8120 

Dried  Blood  Group. 

,«  Mixed  Minerals  as  No.  6,  ) 

^^-  Dried  Blood,  i  Ration.      f 

^^  iMixeil  Minerals  as  No.  6,  ) 

**•  Dried  Blood,  f  Ration,         

,e  IMixed  Minerals  as  No  6. 

*^l Dried  Blood,  full  Ration,  f 

6c. 'Mixed  Minerals  as  No  6 

3040 

3760 

4480 
2720 

OOJNoihinir 

1280 

i 
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WESTERLY  EXPERIMENT. 

TABLE   SHOWING   THE   INCREASE   IN  AMOUNT  AND  VALUE  OP 

THE  PRODUCT  PER  ACRE  OVER  THE  AVERAGE 

OF  THE    "  NOTHING  "    PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  "  Nothing  "  plots 
it  is  shown  by  a  minus  ( — )  sign. 


1 

Hard  Com, 

Soft  Com, 

1 

e  -. 

h 

shelled.  (70  lbs.  on 
the  cob  =  1  bush. 

of  shelled  corn.) 

1          

shelled, 
the  cob 
of  shelle 

bush. 

(70  lbs.  on 
=  lbush. 
d  com.) 

i 
Stover. 

Total  value  per  acre  of  coi 
and  stover  over  that  of  thi 
nothing  plots. 

i 

1 
1 

111  28 

Value  of  crop  per  acre  ovt 
the  cost  of  fertilizers.    A 
minus  (— )  sign  Indicates  a 
1    loss. 

^      bush. 

Value  at 
76Gper 
bush. 

Value  at 

76c  per 

buih. 

♦-21 

lbs. 

Value  at 

rper 

ton. 

1.      9.71 

|7  28 

-.57 

200 

1 
$  70' 

$7  77 

$-8  51 

2.    21.14 

15  85 

-2.86 

-1  07 

760 

2  66 

17  44 

7  50 

9  94 

8.;  1'3.00 

9  00 

.57 

21 

920 

8  22 

1 

11  87 

4  70 

7  17 

4.1  34.86 

1 

26  15 

—  .57 

—  21 

1080 

8  78 

29  71 

18  78 

10  93 

5.1  23.48 

1 

17  57 

-1.72 

—  64 

1240 

4  34 

21  27 

15  98 

5  29 

6. 

25.71 

19  28 

-4.00 

—1  50 

1560 

5  46 

23  24 

12  20 

11  04 

7. 

42.86 

82  14 

-7.43 

—2  79 

2600 

9  10 

88  46 

15  96 

22  49 

8. 

50.86 

88  14 

-6.28 

—2  36 

3720 

18  02 

48  81 

19  72 

29  09 

9. 

61.14 

45  85 

-5.15 

—1  93 

4600 

16  10 

60  02 

28  48 

:^6  54 

6a. 

42.86 

82  14 

-5.15 

-1  98 

2040 

7  14 

87  85 

12  20 

25  15 

10. 

86.48 

29  58 

-6.28 

—2  85 

1880 

6  58 

88  bO 

16  40 

17  40 

11. 

49.71 

87  28 

-6.28 

—2  35 

1880 

6  58i 

41  51 

20  60 

20  91 

12. 

50.86 

88  14 

-7.48 

—2  79 

2760 

9  66| 

45  02 

24  80 

20  22 

6b.    30.28 

22  71 

—5.15 

—1  98 

1880 

6  58 

27  86 

12  20 

15  16 

13.    21.14 

15  85-4.00 

—1  50 

1800 

6  80, 

20  65 

16  28 

4  42 

14.'  40.57 

80  43-6.28 

—2  35 

2520 

8  82 

86  89 

20  25 

16  64 

15.'  42.86 

82  14' -5. 15 

—1  98 

3240 

11  34 

41  55 

24  28 

17  27 

6c 

21.14 

15  85 

—4.00 

-1  50 

1480 

5.18 

19  53 

12  20 

733 
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WESTERLY  EXPERIMENT. 

PROM  THE  LAST  COLUMN  OP  THE  PRECEDING  TABLE,  aHOWING 

BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN  OR 

LOSS  PER  ACRE  FROM  THE  USE  OP  CHEMICALS. 


RBLATIYI  LO8BBB. 


Rblatiye  Gax»8. 


No.  of 
Plot. 

I. 

2. 

s. 

4. 

5J 

'■I, 

7. 

1 

•i 

«.' 

I 
te.; 

10. 

i 

H. 

I 

12.; 

I 

*>•! 
18. 

14. 

I 
I 

15. 

I 


$8  56 


$9  94 
7  17 

10  93 
5  29 

11  04 
22  49 
29  09 
86  64 
26  15 
17  40 
20  91 
20  22 

15  16 
4  42 

16  64 

17  27 
7  33 
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The  yield  of  corn  on  this  field  was  comparatively  large.  The 
nothing  plots  have  produced  more  corn  and  stover  than  in  any 
other  field  of  the  entire  experiment.  Yet,  with  yields  thus  large, 
the  product  from  the  plots  where  fertilizers  were  applied  is  pro- 
portionate with  the  amount  of  necessary  elements  which  the  plots 
received  where  the  proper  quantity  and  combination  was  used. 

From  the  yield  of  plots  1,  2  and  3  we  can  plainly  see  that  phos- 
phoric acid  was  the  most  profitable  element  to  apply  on  this  soil. 
The  greater  yields  of  4  and  6  add  proof  to  this  conclusion. 

It  is  evident  that  this  soil  will  not  give  the  best  results  from 
the  application  of  a  single  element,  nor  from  only  two  in  com- 
bination, and  that  it  is  uncertain  which  of  nitrogen  or  potash  it 
is  the  more  in  need  of.  We  can  simply  say  that  this  soil  responds 
best  to  a  well  balanced  ration  of  all  three  elements,  such  as  that 
of  8,  9  and  12. 

General  Conclusions  from  the  Westerly  Experiment. 

1.  The  order  of  fertilizing  elements  required  is :  phosphoric 
acid,  potash,  nitrogen. 

2.  This  soil  responds  best  to  a  well  balanced  fertilizer. 

3.  That  of  the  three  forms  of  nitrogen,  nitrate  of  soda  gave 
the  best  results.  Sulphate  of  ammonia  did  better  than  dried 
blood. 

5.  These  results  are  materially  the  same  as  those  arrived  at  in 
the  two  previous  years. 
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ABBOTT  RUN,  R.  I. 
3.    Mb.  E.  F.  Crowninshield's  Experiment.    (3rd  Year.) 

In  the  1890  report,  the  following  description  is  made  of  thift 
field :  "  The  soil  upon  this  field  is  a  light  sandy  loam.  The  field 
was  first  plowed  and  sowed  to  winter  rye,  followed  by  a  crop  of 
buckwheat,  which  was  turned  under,  and  fertilizers  applied  freely. 
Indian  com  was  now  planted,  which  proved  a  failure,  and  this 
was  succeeded  by  a  crop  of  'round  turnips.'  In  1889  fertilizer 
was  again  applied,  and  a  fair  crop  of  '  Hungarian  *  was  grown. 
No  barnyard  manure  was  ever  used  on  the  field.  The  land  was 
plowed  to  a  depth  of  four  inches." 

In  the  conclusions  of  1890,  it  was  stated  that  plots  1,  2  and  $ 
possessed  more  natural  fertility  than  did  the  remainder  of  the 
field.  An  inspection  of  the  following  tables  will  show  that  the 
soil  has  been  reduced  to  nearly  the  normal,  and  that  the  remain- 
ing plots  have  produced  in  good  proportion  to  the  amount  of 
needed  fertilizer  applied. 
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ABBOTT  RUN  EXPEKIMENT. 

TABLE   SHOWING   THE   KIND  OF   FERTILIZER  AND   YIELDS   PER 

PLOT  AND  PER  ACRE. 


Total  Yield  per    ' 
Plot.  i 


c 


c 


Kind  of  Fertilizeb. 


OjNotbing 1.5 

1.  Nitrate  of  Soda 1  14. 

2.iDissolved  Boneblack I  29.75 

8.  Muriate  of  Potash '  19. 

.  I  Nitrate  of  Nitrate,  \ 

'  Dissolved  Boneblack,      j 

Bj  I  Nitrate  of  Soda.        I 

Muriate  of  Potash,   f 

Dissolved  Boneblack,  )       Mixed 
Muriate  of  Potash,       )     Minerals, 


Total 

Yield 

per 

Acre. 

i^^ 

"^^•a 

1 

^sS*? 

•^81 

•Sa'i 

*  o  © 

=--•2 

-^•S 

oS^ 

f.f^i 

?^! 

c 

^<=>    n 

o® 

Et  n 

CBt^l 

j: 

bush.  '  bush.   lbs. 
.42 

4.     I 
8.50 

5.42 


,107.5 
16. 


37. 


Nitrate  of  Soda  Group. 


27. 
15.5 


125. 

72. 

122.5 


30.71 

4.57| 
10.57' 


1.71  550 
7.57,1190 
6.851.^25 
9.42  1260 

3.57  2500 

I 

7.711440 
4.42  2455 


r,  I  Mixed  Minerals  as  No.  C. 
*•  Nitrate  of  Soda,  i  Ration, 


'121.5  '     9.25154.20   34.71      2.64  30S5 


Q  iMixed  Minerals  as  No  6,       {  L«;y 

^■Nitrate  of  Soda,  f  Ration,     f /^' 

Mixed  Minerals  as  No.  6, 


I  Nitrate  of  Soda,  full  Ration,         ) 
6a.  Mixed  Minerals  as  No.  6 25.5 


9. 


142.5 


Sulphate  of  Ammonia  Group. 


}■■ 


-^  Mixed  Minerals  as  No.  6, 

•  Sulph.  of  Ammonia,  i  Ration, 
^^  I  Mixed  Minerals  as  No.  6,  \ 

•  Sulph.  'of  Ammonia,  f  Ration,    J  *  * 
^n  iMixed  Minerals  as  No.  6,  1 

jSulph.  of  Ammonia,  full  Ration,    j 
6b.  I  Mixed  Minerals  as  No.  6 


Dried  Blood  Group. 


^Q  Mixed  Minerals  as  No.  6,  \ 
^^-  Dried  Blood,  i  Ration,      /  * 
Mixed  Minerals  as  No.  6,    ^ 
Dried  Bl9od,  f  Ration,       f  * 


14 


15. 

6c. 

00. 


Mixed  Minerals  as  No.  6,  ) 
Dried  Blood,  full  Ration,  J  ' 
Mixed  Minerals  as  No.  6. . . 
Nothing 


72. 

84.25 

101.5 
35. 

68. 

88. 

99. 

18.5 
6.75 


8.5  1174.5  ,  89.141     2.42  3490 


7.751174.75.  40.71 


16.5    133. 


16.5    136.5 

18.25!l02.5 

121.5  I  29 
138.5     10 


7.28 

20.57 
24.07 


17. 
6.5 


6.5 
7.5 

8.75 

10.25 
20. 


150. 5j  18. 
164.5  :  25.14 


2.213495 
4.712660 


4.712730 

5. 21 '2050 

4.85  2430 
1.85  2770 


1.85  3010 
2.14  3290 


162.25 

121.25 
58.251     1.92 


28.28;     2,503245 


5.S 


2.92  2425 
5.71  1165 
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ABBOTT  KUN  EXPERIMENT. 

TABLE   SHOWING   THE   INCREASE   IN   AMOUNT  AND   VALUE  OF 

THE  PRODUCT   PER  ACRE  OVER  THE  AVERAGE 

OF   THE    "NOTHING"   PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  "  Nothing"  plots  it 
is  shown  by  a  minus  ( — )  sign. 


1 

1 

1 
1 

1 

1 

Hard  Corn,      i       Soft  Com,       1 

■helled,  (70  lbs.  on  shelled,  (70  lbs  on 

ihe  cob  =  1  bush,  the  cob  =  1  bash., 

shelled  corn.)         shelled  com.)    ' 

8tc 

_ 
lbs. 

ver.          1 

Value  at 

f  7  per   ; 

ton.     1 

1 

1 
Total  value  per  acre  of  com      1 
and  stover  over  that  of  the 
nothing  ploto. 

1 
Cost  of  fertilizer  per  acre. 

£ 

flS 

1 

t 

1 

0 

1 

S8 

a 

si 

S  T 

i 

bush. 

Value  at' 

75c  per  ' 

bush.    1 

1 

1 

Value  at 

bash.    37ic  per  j 

busb.    1 

I 

8  >L 

Ii 

^■\ 

2.83 

1 
$2  12' 

3.86 

i 
«1  45 

333 

1 
$1  17 

$4  74 

Ill  28 

IT— 6  54 

0  1 

7.33 

5  5o] 

3.14 

1  18 

968 

3  39 

10  06 

7  50 

2  56 

1 

'■I 

4  25 

3  19' 

5.71 

2  14 

403 

1  4i; 

6  74 

4  70 

2  04 

4.1 

29.54 

22  lOi 

— .14i 

—  05 

164(i 

5  75, 

1 

27  85 

18  78 

9  07 

5.' 

3.40 

2  55 

4.00, 

1  50 

583 

2  04 

6  09 

15  98 

—9  89 

«! 

9.40 

7  05 

.71 

27' 

1593 

5  58, 

12  89 

12  20 

69 

■<• 

33.54 

25  15  - 

1 

-1.071 

-41 

2228 

7  80 

32  54 

15  96 

16  58 

a 

37;  97 

28  48  - 

-1.29 

—  48 

2633 

9  22' 

37  20 

19  72 

17  48 

0. 

39.54 

29  66- 

1 

-1.50 

-  56 

2638 

9  231 

38  83 

23  48 

14  85 

6«. 

6.11 

4  58 

1.00 

8-3i 

1803 

6  31 

11  21 

12  20 

—  99 

10. 

19.40 

'14  65 

1 

1.01 

32' 

1873 

6  56 

1 

21  42 

16  40 

5  02 

ll.i  22.90 

17  18 

1.50' 

56! 

1193 

4  18' 

1 

21  91 

20  60 

1  81 

12. 

27.83 

20  87' 

1.14 

43 

1578 

5  51, 

26  81 

24  80 

2  01 

6b 

8.83 

6  62^- 

-1.86j 

-7o; 

1913 

6  96 

12  62 

12  20 

42 

13. 

16.83 

12  62  - 

-1.86 

—  70' 

1 

2153 

7  54I 

19  46 

16  23 

3  23 

14. 

23.93 

17  98'- 

-1.57| 

-59i 

2433 

8  52i 

25  90 

20  25 

5  65 

15. 

27.11 

20  33  - 

-1.21 

—  45 

2388 

8  36 

28  23 

24  28 

3  95 

6c. 

4.11 

3  08! 

—.79 

—  30 

1568 

5  49! 

8  27 

12  20 

—3  93 
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ABBOTT  RUN  EXPERIMENT. 

FROM  THE  LAST  COLUMN  OP  THE  PRECEDING  TABLE,  SHOWING 

BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN  OR 

LOSS  PER  ACRE  FROM  THE  USE  OP  CHEMICALS. 


BXLATITB  LOBBXB. 


Bblatitk  Gains. 


No.  of 

Plot. 

1. 

2. 

8. 

4. 

5. 

e. 

7. 

8. 

9. 
6a. 
10. 
11. 
12. 
6b. 
18. 
14. 
16. 
Oo. 


$6M 


9  89 


8  93 


> 


$2  56^ 
204 
907 


16  5» 

17  4* 

14  8& 

502 

1  31 

2  01 

42 

32S 

5  «& 

8  9& 
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Tte  very  light  yields  of  plots  0  and  00  make  the  showing  for 
the  other  plots  very  good  as  compared  with  the  yields  of  former 
years.  It  is  evident  from  these  tables,  that  this  soil  is  mostly  defi- 
<5ient  in  phosphoric  acid,  followed  in  order  by  nitrogen  and  potash. 

The  value  of  nitrate  of  soda  to  this  soil  is  plainly  shown  by  the 
yields  of  plots  4,  7, 8  and  9,  while  in  all  the  plots  where  both  nitro- 
:gen  and  phosphoric  acid  was  applied  in  quantities  exceeding  the 
former  applications,  the  yields  have  been  materially  greater  and 
more  profitable  ;  thus  proving  the  truth  of  our  previous  conclu- 
sions in  regard  to  these  important  elements. 

Beferring  to  the  special  nitrogen  tests,  nitrate  of  soda  has  again 
shown  its  superior  value.  Although  sulphate  of  ammonia  and 
dried  blood  produced  about  equal  yields  of  hard  com,  the  dried 
blood  gave  a  better  yield  of  stover  and,  upon  the  whole,  yielded  a 
more  profitable  crop. 

Looking  at  the  mixed  mineral  plots,  it  will  be  seen  that  the 
yields  of  hard  com  are  extremely  light,  while  of  stover  the  yield 
is  fairly  good.  Yet  the  average  money  value  of  the  crop  from 
these  plots,  after  deducting  the  cost  of  fertilizers,  is  less  than  that 
of  the  nothing  plots. 

General  Conclusions  from  the  Abbott  Eun  Experiment. 

1.  This  soil's  deficiency  is  in  the  following  order :  .  Phosphoric 
Aqid,  Nitrogen,  Potash. 

2.  Of  the  three  forms  of  nitrogen,  nitrate  of  soda  gave  the 
best  results.  Dried  blood  gave  yields  a  little  better  than  sulphate 
of  ammonia. 

8.  The  average  yield  of  the  mixed  mineral  plots,  above  the 
yield  of  the  nothing  plots,  was  not  sufficient  to  pay  for  the  extra 
cost  of  fertilizers. 
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HOPE  VALLEY,  K.  I. 

4.    Mr.  Herbert  E.  Lewis'  Experiment.    (3rd  Tear.) 

*'  This  soil  was  a  sandy  loam,  and  the  field  had  served  for  sev- 
eral years  as  a  cow  pasture."  It  was  very  noticeable  that  the 
corn  on  the  nitrate  of  soda  plots  was  much  greener  than  any  of 
the  rest  of  the  experiment,  and  that  plot  5  was  the  least  ripe  of 
any.  The  same  condition  was  noticed  in  the  Westerly  experi- 
ment. 
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HOPE  VALLEY    EXPERIMENT— TABLE    SHOWING   THE   KIND   OF 
FERTILIZER  AND  YIELDS  PER  PLOT  AND  PER  ACRE. 


I 


Total  Yield  per 
Plot. 


Total  YiHd  per 
Acre. 


c 


Kind  op  Fertilizbb. 


°  .  ;  §  . 

c  o    ,  t-  o 

OO    1  o'^ 

a^  o 

,  02 


t 


2 


lbs.    I   lbs. 


Nothing 

Nitrate  of  Soda 

Dissolved  Boneblack 

Muriate  of  Potash 

Nitrate  of  Soda,  } 

Dissolved  Boneblack,  f 
Nitrate  of  Soda,        } 
Muriate  of  Potash,   \  ' ' 
Dissolved  Boneblack, 
Muriate  of  Potash, 


3.2 

4.0 
16.7 
13.5 


13.0 
13.0 
23.0 
23.5 


)    Mixed    j 
f  Minerals,! 


77.2  I  21.5 
10.0  [  18.2 
38.5  ,  16.5 


NiTKATE  OP  Soda  Group. 


Mixed  Minerals  as  No.  6,  ) 
Nitrate  of  Soda,  i  Ration,  f 
Q  'Mixed  Minerals  as  No.  6,  [ 
(Nitrate  of  Soda,  f  Ration,  ) 
Mixed  Minerals  as  No.  6, 
Nitrate  of  Soda,  full  Ration, 
6a.  i  Mixed  Minerals  as  No.  6 


7. 


9. 


10 
U. 


12. 
6b.  I 


Sulphate  op  Ammonia  Group. 

Mixed  Minerals  as  No.  6,          ) 
Sulph.  of  Ammonia,  ^  Ration,  )  *  " 
Mixed  Minerals  as  No.  6.          i 
Sulph.  of  Ammonia,  f  Ration,  )  '  " 
Mixed  Minerals  as  No  6,             \ 
Sulph.  of  Ammonia,  full  Ration,  j  ' 
Mixed  Minerals  as  No.  6 


Dried  Blood  Group. 


13. 
14. 

15. 

6c. 
00. 


I 


Mixed  Minerals  as  No.  6, 
Dried  Blood,  ^  Ration, 
Mixed  Minerals  as  No  6, 
Dried  Blood,  f  Ration, 
Mixed  Minerals  as  No.  6, 
Dried  Blood,  full  Ration, 
Mixed  Minerals  as  No.  6. . 
Nothing 


84.2  I  19.2 
125.0  I  11.2 


122.0 
33.0 


83.0 

47.5 

62.5 
86.5 

78.2 
101.7 


87.7 

8.5 


10.0 
16.2 


9.0 

22.5 

26.7 
13.0 

14.5 
15.2 

16.0 

21.7 
22.7 


lbs. 

33.0 
32.5 
53.5 
41.2 

73.2 
46.0 
74.7 


110.2 

145.5 

117.0 
94.2 

102.5 
71.2 

101.7 

82.7 

111.5 
128.5 

120.5 

84.0 
37.7 


■5  8i2   I  =« 


1^5' 


'    c  a   • 


;  *-£*     > 

5?  II    '    0^ 


bush  I  busb.    lbs. 

.94,  3.75   667 

1.14  3.73i  654 

4.811  6.01  1076 

3.90,  6.78   834 

22. 20'  6.17'l473 

2.88,  5.27   930 

I 

ll.OiJ  4.711495 

I 

I  i 


24.201     5.53  2217 

I  I 

36.10i     3.24  2942 


35.23 
10.54 


2.88  2366 
3.75  1673 


23.71  2.57  2050 

I  I 

13.80,  6.53,1449 

17.85|  7.64  2035 

10.54  3.751673 


22.48 
29.07 
26.85 


I 
4.1712242 

4.35  2570 

I 


4.602423 

10.951     6.31  1708 
2.42;     6.50    755 

!        I 
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HOPE  VALLEY  EXPERIMENT. 


TABLE  SHOWING  THE  INCREASE  IN  AMOUNT  AND  VALUE  OP 

THE  PRODUCT  PER  ACRE  OVER  THE  AVERAGE 

OF  THE  "NOTHING"  PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  "  Nothing  "  plots 
it  is  shown  by  a  minus  (— )  sign. 


Hard  Oom, 
shelled,  (70  lbs.  on 
the  cob  s  1  bash, 
of  shelled  com.) 

Soft  Oom, 
shelled,  ao  lbs.  on 
the  cob  s  1  bosh. 

Stover. 

Total  value  per  acre  of  the 
eom  and  stover  over  that  of 
the  "nothing"  ploU. 

ii 

1 

ill 

1141 

«1 

i 

"S 

o 

bosh. 

Value  at 

76c.  per 

bash. 

bash. 

Valne  at 
per  bash. 

lbs. 

Value  at 

rper 

ton. 

1. 

—.54 

$-40 

-1  89 

$-52 

-57 

$-20 

$—1  12 

$11  28 

$—12  40 

2. 

8.13 

2  85 

1.49 

56 

365 

1  28 

1          4  18 

7  50 

—8  82 

8. 

2.22 

1  66     1.66 

62 

123 

48 

1          2  71 

4  70 

—199 

4. 

20.52 

15  39     1.05 

40 

762 

2  67 

18  45 

18  78 

—38 

5. 

1.20 

9(1 

.15 

06 

219 

76 

1  72 

15  98 

—14  26 

6. 

9.82 

699 

—.41 

—  15 

784 

2  74 

9  58 

12  20 

—2  62 

7. 

22.52 

16  89 

.41 

15 

1506 

6  27 

22  82 

15  96 

636 

8. 

34.42 

25  81 

—1.88 

—  70 

2231 

7  81 

22  92 

19  72 

8  20 

9. 

33.55 

25  16 

—2.24 

-84 

1655 

5  79 

80  18 

28  48 

665 

6a. 

7.75 

5  81 

-.48 

-  18 

1174 

4  11 

9  74 

12  20 

—2  46 

10. 

22.08 

16  52 

—2.65 

-  96 

1339 

4  69 

20  24 

16  40 

384 

11. 

12.12 

909 

1.41 

63 

738 

258 

12  20 

20  60 

—8  40 

12. 

16.17 

12  18 

2.52 

94 

1324 

4  68 

17  71 

24  80 

—7  09 

6b. 

8.86 

664 

-1.37 

-  52 

962 

8  87 

9  49 

12  io 

-2  71 

18 

20.80 

15  60 

—.96 

—  36 

1581 

5  36 

20  60 

16  28 

4  37 

14. 

27.39 

20  54 

-.77 

-  29 

1859 

6  51 

26  76 

20  25 

6  51 

15. 

25.17 

18  88 

—.52 

—  19 

1712 

5  99 

24  68 

24  28 

40 

6c. 

9.27 

6  95 

1.19 

45 

997 

3  49 

10  89 

12  20 

—181 
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HOPE  VALLEY  EXPERIMENT. 

FROM  THE  LAST  COLUMN  OP  THE  PRECEDING  TABLE,  SHOWING 

BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN  OR 

LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


Rklatitb  Lobsks. 


Rbultitb  Gains. 


No.  of 
Plot. 
I.'    $12  40 


832 

1  99 
88 

14  26 

2  62 


1 

«•! 

9.1 

I 

6a.; 
I 

to.' 
11 

12. 
6b. 

i 

«.! 
I 

6e.i        1  31 


246 

840 
7  09 
2  71 


$6  86 
8  20 
6  66 

8  84 


4  37 

6  61 

40 


10 
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The  yields  from  this  field  show  a  great  decrease  in  product 
since  1892 ;  in  many  of  the  plots  it  being  less  than  half  of  last 
year's  yield  and  in  none  does  it  equal. 

The  relative  efficiency  of  the  various  ingredients  remains  the 
same,  while  plots  yield  in  about  the  same  proportion  of  former 
years.  The  great  falling  off  in  yield  of  plots  11  and  12  have  an 
important  bearing  upon  the  sulphate  of  ammonia  question  which 
will  be  treated  elsewhere. 

We  hope  to  continue  this  and  others  of  these  experiments 
another  year  when  an  application  of  lime  will  be  made  to  a  por- 
tion of  these  plots.     Our  summary  is  in  part  a  repetition  of  1892. 

General  Conclusions  from  the  Hope  Valley  Experiment. 

1.  This  soil  seems  to  be  very  deficient  in  phosphoric  acid  and 
considerably  so  in  nitrogen. 

2.  In  the  special  nitrogen  tests,  nitrogen  in  the  form  of  nitrate 
of  soda  gave  the  best  results  and  dried  blood  proved  better  than 
sulphate  of  ammonia. 

3.  The  application  of  fertilizers  was  unaccompanied  with  profit 
where  only  one  or  two  elements  were  applied  and  in  the  |  and 
full  ration  of  sulphate  of  ammonia  plots  the  yield  was  not  com- 
mensurate with  the  cost,  thus  leading  us  to  suspect  a  condition 
similar  to  that  found  with  the  Kingston  sulphate  of  ammonia 
plots. 
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SUMMIT,  K  I. 
5.    Mr.  Joseph  A.  Tillinghast's  Experiment.    (3d  Year.) 

"  This  field  constituted  a  part  of  an  old  pasture  which  had  not 
been  plowed  in  25  years.  The  exposure  was  a  southerly  one,  the 
slope  being  from  0  to  00  plots.  The  soil  upon  plots  1,  2  and  3 
was  a  light  sandy  loam,  and  that  of  the  following  ones  being 
gravelly,  excepting  0,  which  was  sandy  loam." 

The  following  is  the  tabulated  yields. 
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SUMMIT  EXPERIMENT. 

TABLE  SHOWING  THE  KIND  OP   FERTILIZER  AND  YIELDS  PER 

PLOT  AND   PER  ACRE. 


5. 


7. 

8. 

9 
6a. 

10. 

11. 

12. 
6b. 

18. 
14. 

15. 

6c. 

00. 


Nothing 

Nitrate  of  Soda 

Dissolved  Boneblack 

Muriate  of  Potash 

Nitrate  of  Soda.  ) 

Dissolved  Boneblack.  ) 

Nitrate  of  Soda,       \ 

Muriate  of  Potash,  j 

Dissolved  Boneblack,  1      Mixed 
Muriate  of  Potash,     /  Minerals, 

Nitrate  of  Soda  Group. 

Mixed  Minerals  as  No.  6.      ) 

Nitrate  of  Soda,  i  Ration,     j" 

Mixed  Minerals  as  No.  6,      \ 

Nitrate  of  Soda,  f  Ration,    / 

Mixed  Minerals  as  No.  6,         \ 
Nitrate  of  Soda,  full  Ration,   /  *  * 
Mixed  Minerals  as  No.  6 

Sulphate  of  Ammonia  Group. 

Mixed  Minerals  as  No.  6.  ) 
Sulph.  of  Ammonia,  i  Ration,  j  ' ' 
Mixed  Minerals  as  No.  6,  j 
Sulph.  of  Ammonia,  f  Ration,  f  * ' 
Mixed  Minerals  as  No.  6,  \ 
Sulph.  of  Ammonia,  full  Ration,  j 
Mixed  Minerals  as  No.  6 

Dried  Blood  Group. 

Mixed  Minerals  as  No.  6,  ) 

Dried  Blood,  i  Ration,       J 

Mixed  Minerals  as  No.  6,  | 

Dried  Blood,  f  Ration,       J 

Mixed  Minerals  as  No  6,  [ 

Dried  Blood,  full  Ration,  J 

Mixed  Minerals  as  No.  6 

Nothing 


lbs. 

lbs. 

0  0 

0.0 

16  9 

11.2 

2.4 

2.7 

16.9 

15.2 

182.7 

18.9 

10.9 

8.2 

58.2 

17.4 

101.8 

12  5 

141.2 

18.2 

174.2 

12.7 

69.4 

11.4 

127.6 

6.6 

169.7 

5.8 

162.2 

10  2 

81.7 

10.7 

89.9 

12.7 

110.8 

16.4 

188.1 

16.7 

65.4 
48.2 

12  7 
14.7 

lbs. 

20.5 
22.7 
58  5 
48  0 

96.0 

47.0 

117.5 


135.5 

155.5 

188.5 
147.5 


187.5 

175.5 

183.5 
129.5 

141.5 
155.5 

189.5 

188.5 
71.5 


Total  Yield  per 
Acre. 


Is! 


bush. 

0.00 
0.00 
4.84 
8.19 

87.98 

8.11 

14.89 


29.01 

40.85 

49  78 
19.82 

86.44 

48.50 

46.85 
9.05 

25.68 
81.59 

88.02 

18  68 
12.84 


lU 


Ss4 


> 
o 


bush. 

.66 

.78| 

4.84 

4.84 

4.84I 


lbs. 

410 

455 

1070 

860 

1920 


2.84|      940 
4.91;     2850 


8.55 
5  19 
8. 


2710 
3110 
8670 


3.27,  2950 

1.60!  3350 

1.52J  3510 

2.91  8670 

8.05  2590 

3.62  2830 

4.69  3110 

4  77I  3790 

8.62  2670 

4.19;  1430 
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SUMMIT  EXPERIMENT. 

TABLE   SHOWING  THE  INCREASE  IN  AMOUNT  AND  VALUE  OP 

THE  PRODUCT  PER  ACRE  OVER  THE  AVERAGE 

OF  THE   ''NOTHING"   PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  "  Nothing  "  plots 
it  is  shown  by  a  minus  ( — )  sign. 


1 

i 

Hard  Com, 
shelled,  (70  lbs.  on 
the  cob  =  1  bush, 
of  shelled  com.) 

Boft  Com, 
shelled,  (70  lbs.  on 
the  cob  =  1  bush, 
of  shelled  com.) 

Stover. 

Total  value  per  acre  of  com 
and  stover  over  that  of  the 
nothing  plots. 

i 
1 

3 

Value  of  crop  per  acre  over 
the  cost  of  fertilizers.    A 
minus  (— )  sign  indicates  a 
loss. 

bush. 

Value  at 
75c  per 
bus*b. 

bush. 

Value  at 

lbs. 

Value  at 

$7  per 

ton. 

1.  — 6.17 

f-4  63 

-1.66 

$-62 

-465 

$-1  63 

$-6  87 

til  28 

$-18  15 

2. 1—1.33 

—1  00 

2.40 

90 

150 

53 

43 

7  50 

—7  07 

3.1—2.98 

—2  34 

1.90 

71 

—60 

—21 

-1  73 

4  70 

—6  43 

4. 

31.76 

23  82 

2.40 

90 

1000 

3  50 

28  22 

18  78 

944 

5. 

—8.08 

-2  31 

—  .10 

-04 

20 

07 

-2  28 

15  98 

-18  26 

6. 

8.72 

6  54 

2.47 

93 

1430 

5  01 

12  47 

12  20 

27 

7. 

22.84 

17  13 

1.11 

42 

1790 

6  27 

23^81 

15  96 

7  85 

8. 

84.18 

25  64 

2.75 

1  03 

2190 

7  67 

34  33 

19  72 

14  61 

9. 

43.61 

32  71 

1.18 

44 

2750 

9  63 

42  77 

23  48 

19  29 

6a. 

13.65 

10  24 

.83 

31 

2030 

7  11 

17  65 

12  20 

5  45 

10. 

30.27 

22  70 

-.84 

-  31 

2430 

8  51 

30  90 

16  40 

14  50 

11. 

42.38 

31  75 

-.92 

—  35 

2590 

9  07 

41  16 

20  60 

20  56 

12. 

40.18 

30  14 

.47 

18 

2750 

9  63 

39  94 

24  80 

15  14 

6b. 

2.88 

2  16 

.61 

23 

1670 

5  85 

8  23 

12  20 

—3  97 

13. 

19.51 

14  63 

1.18 

44 

1910 

6  69 

21  76 

16  23 

5  53 

14.|  25.42 

19  07 

2.25 

84 

2190 

7  67 

27  57 

20  25 

7  32 

I5.i  81.85 

23  89 

2.33 

87 

2870 

10  05 

34  80 

24  28 

10  52 

6c  .  12.51 

9  38 

1.18 

44 

1750 

6  13i 

15  95 

12  20 

3  75 
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SUMMIT  EXPERIMENT. 

FROM  THE  LAST  COLUMN  OF  THE  PRECEDING  TABLE,  SHOWING 

BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN  OR 

LOSS  PER  ACRE  FROM  THE  USE  OF  CHEMICALS. 


RBL4TITE  Losses. 


Rblatitb  Gains. 


No.  of 
Plot. 

1.  $18  15 

2.  7  07 
8.       6  43 

I 

4. 

6.     18  26 


9. 

ea. 

I 

10. 

I 

11. 
12. 
6b.'      3  97 

13.' 

I 
14. 

lb.i 

6c.! 


$9  44 

27 
7  85 
14  61 

19  29 
5  45 

14  50 

20  66 

15  14 

5  53 

732 
10  52 
3  75 
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In  computing  our  results  the  two  former  years  we  have  not  de- 
ducted the  average  of  the  nothing  plots  from  the  yields  of  the 
remaining  plots  as  we  do  in  this  report,  and  owing  to  the  fact  that 
the  00  plot  was  so  situated  that  it  received  the  wash  from  several 
of  the  plots  above  it,  the  results  of  comparisons  with  its  yield  are 
of  little  value. 

It  will  be  seen,  however,  that  the  yields  of  the  various  plots 
with  the  exjception  of  plot  11  are  directly  proportional  to  the 
amount  of  fertilizing  elements  applied. 

It  will  be  seen  that  the  soil  has  responded  precisely  in  propor- 
tion to  the  amount  of  fertilizing  elements ;  that  the  results  of  the 
former  experiments  have  taught  us  that  this  soil  needed  phos- 
phoric acid  to  a  considerable  extent  and  that  very  profitable 
yields  were  produced  only  when  the  three  fertilizing  elements 
were  applied. 

Sulphate  of  ammonia  with  minerals.  |  ration,  has  again  pro- 
duced the  most  profitable  yield,  though  nitrate  of  soda,  full  ration, 
(No.  9)  produced  the  most  hard  corn. 

We  quote  from  last  year's  report  the 

General  Conclusions  from  the  Summit  Experiment. 

1.  "  This  soil  was  most  deficient  in  phosphoric  acid." 

2.  Potash  seemed  to  be  a  trifle  more  deficient  than  nitrogen. 
Neither,  alone  or  together,  produced  profitable  yields,  but  either 
or  both  in  combination  with  phosphoric  acid  gave  large  yields. 

3.  The  value  of  the  materials  used  in  the  special  nitrogen  test 
(plots  7-15)  is  in  the  following  order :  Sulphate  of  ammonia, 
nitrate  of  soda,  dried  blood. 
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NOOSE  NECK,  R.  I. 
6.    Mb.  John  B.  Vaughan's  Experiment.    {3d  Tear.) 

The  foUowingr  description  of  this  soil  was  given  in  1890  by  Dr. 
Wheeler  when  the  experiment  was  begun  : 

''  The  soil  was  a  poor  sandy  loam  and  the  field  had  not  been 
plowed  nor  fertilized  since  1884;  the  crop  grown  at  that  time 
being  fodder-corn  manured  in  the  drill. 

"  In  many  places  there  was  little  or  no  sod,  and  at  the  time  the 
field  was  surveyed  and  plotted  there  was  almost  nothing  growing 
upon  it  save  bluets  (Houstonia  caerulea)  and  bird  foot  violets 
(Viola  pedata.) 

"Several  isolated  clusters  of  common  blue  lupine  (Lupinus 
perennis)  were  to  be  seen  growing  profusely.  This  plant  is  gen- 
erally found  on  neglected,  sandy  fields  and  by  sandy  roadsides, 
and  belongs  to  the  family,  of  plants  known  as  '  Leguminosae,'  the 
lupine  and  several  other  members  of  which  have  been  shown  by 
Atwater,  HeUriegel  and  others  to  be  able  to  draw  their  supply  of 
nitrogen  from  the  air. 

"  As  will  be  seen  from  the  tables  which  follow,  this  soil  ap- 
peared to  be  decidedly  deficient  in  nitrogen,  but,  nevertheless 
the  lupine,  one  of  the  class  of  plants  richest  in  nitrogen,  was  able 
to  attain  development.  This  was  a  good  object  lesson,  showing 
that  Nature  provides  for  herself,  for  this  plant  was  at  work  proba- 
bly gathering  nitrogen  from  the  air  and  thus  furnishing  to  the 
soil  by  its  decay  the  most  costly  of  the  lacking  elements.  To  the 
same  end  other  of  the  lupines,  the  horse-bean  and  cow-pea  have 
been  introduced  for  use  in  green  manuring." 

The  corn  on  the  plots  where  no  nitrogen  was  applied  was  of  a 
yellowish,  sickly  color  while  that  which  received  nitrogen  had  a 
green,  healthy  color,  even  on  plots  1  and  5  where  the  com  was 
very  light.  The  entire  field  shows  that  it  had  not  received  a  suffi- 
cient amount  of  rain. 
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This  may  account  for  the  light  yields  of  the  sulphate  of  am- 
mouia  and  dried  blood  plots.  In  the  Director's  report  attention 
has  already  been  called  to  the  fact  that  less  rain  fell  during  the 
past  year  than  in  either  of  the  two  preceding  years. 


11 
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NOOSE  NECK  EXPERIMENT. 
TABLE   SHOWING   THE  KIND  OF  FERTILIZER  AND  YIELDS 
PLOT  AND  PER  ACRE. 


PER 


Total  Yield  per 
Plot. 


Total  Yield  per 
Acre. 


o 


Kind  op  Fkrtilizkr. 


o 
o 

c  o 


o 


I 


Nothing 

Nitrate  of  Soda 

Dissolved  BoDcblack. . 
Muriate  of  Potash  . . 
Nitrate  of  Soda, 
;  Dissolved  Boncblack, 
Nitrate  of  Soda, 
Muriate  of  Potash, 
Dissolved  Boneblack, 
i  Muriate  of  Potash, 


Mixed 
Minerals, 


lbs. 

7  75 
12. 
10.25 
I    5.75 

130.5 


a 

o    . 

u  O 

5^ 

£ 

?« 

% 

£ 

S 

Hi 


& 

well 


> 

2 


lbs. 


5. 

16.5 
10. 
13.25 


lbs. 

36. 
47. 
60. 
71.5 

27.75127.25  37  28 


bush.    bush.    !bs. 


2.21 
8.42 
2.92 
1.64 


I 


Nitrate  op  Soda  Group. 


Mixed  Minerals  as  No.  6, 
Nitrate  of  Soda,  i  Ration, 
Mixed  Minerals  as  No.  6, 


I 


I  Nitrate  of  Soda  }  Ration,     f 
Q  I  Mixed  Minerals  as  No.  (T, 
"•  Nitrate  of  Soda,  full  Ration, 
la.  Mixed  Minerals  as  No.  6 


32.5     34.5  I  79. 
24.25'    9  25104  75 


9.28 
6.92 


1.42 
4.71 
2.85 
3.78 


720 

940 

1200 

1430 


7.92  2545 
9.85  1580 
2.64  2095 


52.  I 
I 

91.25, 

I 

126.     I 

26.5  I 


22.      150.5    14.85  '  6.28  3010 


I 


18.75141 
15.      173 


26  07     5.35  2820 

35.71  '  4.28   3460 
8.25,115.25   7.57  '  2  35   3460 


Sulphate  op  Ammonia  Group. 


10 

11 

12. 
6b. 


Mixed  Minerals  as  No.  6, 
Sulph.  of  Ammonia,  |  Ration, 
Mixed  Minerals  as  No.  6, 
Sulph.  of  Ammonia,  f  Ration,     ) 
Mixed  Minerals  as  No.  6, 
Sulph.  of  Ammonia,  full  Ration, 
Mixed  Minerals  as  No.  6 

Dried  Blood  Group. 


I 


48.25   11.      144.7513.78 


3.14   2895 


58.75    16.75 


13. 
14. 

15. 

6c. 
00. 


i  Mixed  Minerals  as  No.  6,  ) 

[Dried  Blood,  i  Ration,  f 

I  Mixed  Minerals  as  No.  6,  } 

I  Dried  Blood.  |  Ration,  J 

'Mixed  Minerals  as  No.  6,  \ 

Dried  Blood,  full  Ration,  J 


Mixed  Minerals  as  No. 
[Nothing. 


6. 


73  5 

8. 


16.25 
31. 


15.5 
7. 


8. 
12. 


75.25   12. 


17.75 
18. 


11 
18. 


117.5  16.78  ,  4.78   2350 


146.     21.00 
94.     I  2.28 


4.42  12920 
2.00    1880 


I 


118.75,  4.64 


136. 


8.85 


146.7521  50 

111.25'  5  07 
48.     ,  5.14 


3.42  2720 

3.42  2935 

3.14  2225 

5.14  960 
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NOOSE  NECK  EXPERIMENT. 

TABLE  SHOWING   THE   INCREASE  IN   AMOUNT  AND  VALUE  OP 

THE  PRODUCT  PER  ACRE  OVER  THE  AVERAGE 

OP  THE  "  NOTHING  "  PLOTS. 

Where  the  amount  and  value  is  below  the  average  of  the  "Nothing"  plots  it 
is  shown  by  a  minus  ( — )  sign. 


Hard  Com, 


Soft  Corn. 


tbeUed,  (70  lbs.  on  tbelled,  (70  lbs.  on , 
the  cob  =s  1  bosh,  the  cob  =  1  bush.j 
of  shelled  com.)    of  shelled  corn.) 


Stoveb. 


o 
o 


bosh. 


I 
1.    — . 


8. 

4. 

5. 

6. 

7. 

8. 

9. 
6a. 
10: 
11. 
12. 
6b. 
18. 
14. 
15. 
6c. 


Value  at 

76o.  per 

bosn. 


bush. 


Value  at 

87Jj^c     j 

per  bush. I 


-.76 

—2  04 

I 

88.60 

5.60| 

8  24 

11.17 

22.89 

!  82.08 

'     8.89 

10.10 

18.10 


I--, 
-57; 

—1  531 

i 

25  20 
4  20' 
2  48| 

8  88| 
16  79! 

24  021 

I 

2  92 
7  58| 

9  88' 


lbs. 


17.82      12  99 

I 

— I.40I—  1  05 

I  I 

.96|  72 


5.17 

17.82 

1. 


8  88 
18  87 
10  42 


1.48 

—  48 
.50 

4.64 
6  57| 

—  .64j 

8.00' 

I 
2.07 

1.00 

i 

—.93 

—  .14 
1.50 
1.14 

-1.28 

-1.00 

I 

.14! 

I 

.14' 

—.14' 


1  54  ' 

I 

—  16 

19  I 

I 

1  74  ; 

2  46  i 

I 

—  24  I 

1  18  ! 

78  I 
88  I 

—  85  , 

—  05  j 
56  ' 
43 

-4«j 

—  37  ' 

05  ; 

05  ' 

I 

—  05  ' 


100 

860 

590 

1705 

740 

1255 

2170 

1930 


1465 

2055 

1510 

2080 

1040 

1535 

1880, 

2095| 

I 

1385 


Value  at 

$7  per 

ton. 


I 
I  85  j 

1  26  , 

2  07  , 

5  97  I 
2  59 

4  89  I 

7  60    ; 

6  98  I 
9  17  I 

5  18  I 

7  19 

5  29;: 

7  2S  !| 

864,; 

5  87    I 

II 

6  58    I 

il 

7  88    ! 

4  85*! 


Total  Talue  per  acre  of  corn 
and  stover  over  that  of  the 
"  nothing  "  plots. 

$69 

.68 

72 

82  91 

9  25 

6  68 

17  10 

24  50 

88  67 

7  69 

14  72 

15  67 

20  70 

2  11 

5  72 

e 


1 


s 


o     .    S 

ill 

ft**  3f 
g  o^ 

«  s-  s 

f>5  S  o 


$11  28  ' 
7  50  1 
4  70  j 

18  78  I 
15  98  I 
12  20  I 

15  96 

I 

19  72  I 

28  48  I 

12  20  ' 
I 

16  40  I 

20  60 

24  80 

1 
12  20  I 

16  23  I 

10  51  I    20  25  ! 

20  74 

5  84 


24  28 


12  20 


$-10  59 

—6  97 

—8  98 

14  13 

—6  73 

—5  62 

1  14 

4  78 

10  09 

-4  51 

-1  68 

—4  93 

-4  10 

-10  09 

—10  51 

—9  74 

—3  54 

—6  36 
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N008E  NECK  EXPERIMENT. 

FROM  THE  LAST  COLUMN  OF  THE  PRECEDING  TABLE,  SHOWING 

BY  A  COMPARATIVE  SCALE  THE  FINANCIAL  GAIN  OR 

LOSS  PER  ACRE  FROM  THE  USE^OF  CHEMICALS. 


RSLATIYB  LO88BB. 


RVLATITK  GaIHS. 


No.  Of 
Plot. 

1, 

3. 
3. 
4. 

6. 
6. 
7. 


$10  59 
6  97 
8  98 

6  73 
6  62 


9. 

6a. 

4  61 

10. 

1  68 

11. 

498 

12. 

4  10 

6b. 

10  09 

18. 

10  61 

14. 

9  74 

16. 

364 

6c. 

6  86 

$14  18 


1  U 

4  78 
10  09 
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It  will  be  noticed  that  in  plots  4,  7,  8  and  9,  only,  was  there  a 
profitable  yield  and  yet,  for  this  soil,  the  yields  of  plots  10, 11, 12 
and  15  were  quite  good,  though  not  sufficient  to  pay  for  the  fer- 
tilizer applied. 

General  Conclusions  from  the  Noose  Neck  Experiment. 

1.  This  soil  was  greatly  lacking  in  phosphoric  acid  and  nitro- 
gen.   It  was  apparently  most  in  need  of  nitrogen. 

2.  The  yield  of  hard  corn  on  plot  4,  leads  us  to  conclude  that 
with  a  good  supply  of  nitrogon  in  the  form  of  nitrate  and  availa- 
ble phosphoric  acid  there  is  little  need  of  much  potash. 

3.  Nitrate  of  soda  gave  far  the  best  results,  while  sulphate  of 
ammonia  and  dried  blood  did  not  produce  yields  commensurate 
with  their  cost. 

General  Eesults  op  the  Experiments. 

To  give  a  thorough  review  of  the  results  would  be  to  simply 
reiterate  all  that  was  given  in  the  report  of  one  year  ago  with, 
perhaps,  a  few  more  conclusions  that  this  year's  experiment  has 
brought  to  view,  as  follows  : 

1.  The  past  year's  experiment  has  given  us  no  occasion  to 
wish  the  withdrawal  of  a  single  statement  made  in  the  two  former 
reports. 

2.  Phosphoric  acid  has  in  every  case  proven  itself  the  most 
deficient,  followed  by  nitrogen. 

3.  In  the  special  nitrogen  tests,  nitrate  of  soda  takes  first  place 
in  five  cases  and  sulphate  of  ammonia  in  one.  Nitrate  of  soda 
takes  second  place  in  one  case,  dried  blood  in  three  and  sulphate 
of  ammonia  in  two. 

4.  The  ill  effects  of  sulphate  of  ammonia  were  wholly  prevented 
by  the  application  of  lime. 
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I  take  this  opportunity  to  thank  the  Director  and  the  chemist 
of  the  Station  for  valuable  aid  in  planning  the  work  and  compil- 
ing these  results  and  also  to  acknowledge  my  appreciation  of  the 
kindness,  care  and  interest  of  the  gentlemen  who  have  conducted 
the  work. 
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The  equipment  of  the  chemical  laboratory  remains  essentially 
the  same  as  stated  in  my  last  annual  report. 

The  work  of  the  Division  for  the  year  has  been  somewhat  varied, 
as  will  be  seen  by  a  perusal  of  the  report. 

THE  FERTILIZER  CONTROL. 

On  the  20th  of  April,  1892,  the  General  Assembly  passed  an  act 
entitled :  "  An  Act  in  amendment  of  Chapter  584  of  the  Public 
Laws,  entitled,'  An  Act  in  relation  to  commercial  fertilizers''' 

Under  the  provisions  of  this  act  it  was  made  the  duty  of  the 
chemist  of  this  station,  or  his  deputy,  to  collect  and  analyze  such 
samples  of  "  fertilizing*  materials  as  are  subject  to  the  conditions 
of  this  act,  which  may  from  time  to  time  be  sold,  offered  or  ex- 
posed for  sale  in  this  State."  The  Director  of  this  Station  is  also 
authorized  to  "  cause  the  results  of  the  analyses  of  fertilizers  col- 
lected under  this  act  to  b^  published,  and  issue  the  results  to  the 
farmers  of  the  State  as  rapidly  as  the  progress  of  the  work  will 
allow,  together  with  the  comparative  commercial  value  per  ton ; 
and  such  other  additional  information  as  circumstances  may  ad- 
Vise. 

In  accordance  with  the  above  provisions,  my  assistant  or  my- 
self visited  nearly  every  section  of  the  State  with  the  purpose  of 
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making  a  thorough  inspection.  We  haye  thus  collected  and  an- 
alyzed 106  fertilizing  materials  which  were  found  on  sale,  103  of 
which  represent  distinct  brands,  or  in  case  of  agfricultural  chemi- 
cals, distinct  dealers.  During  the  preceding  season  69  samples 
were  analyzed  and  in  1890,  before  the  work  was  done  by  this  Sta- 
tion, but  51  samples  were  analyzed.  Formerly  the  analyses  which 
were  made,  were  very  incomplete,  and  in  many  cases  sufficient 
data  were  not  obtained  to  give  a  definite  idea,  either  of  the  agri- 
cultural, or  commercial,  value  of  the  fertilizers  in  question.  Since 
the  work  has  been  done  at  this  Station,  it  has  been  my  aim  to 
make  the  analyses  of  fertilizers  as  complete  as  possible,  so  that 
the  farmer  could  gain  a  good  idea  of  their  commercial  value  and 
their  adaptability  to  the  production  of  special  crops.  Such  a 
course  has  largely  increased  the  volume  of  the  chemical  work  to 
be  done,  as  will  be  seen  by  the  following  :  The  number  of  deter- 
minations made  in  1890  was  but  153,  in  1891  the  number  amounted 
to  561,  and  the  past  season  to  766.  Four  bulletins  on  fertilizers 
have  been  published  during  the  year,  copies  of  which  have  been 
sent  free  to  all  farmers  in  the  State  who  have  applied  for  them,  or 
whose  names  were  on  the  Station  mailing  list.  Bulletin  No.  16, 
May,  1892,  contained  a  copy  of  the  new  fertilizer  law,  the  average 
selling  price  of  fertilizer  stock  for  the  six  months  prepeding  March 
1,  1892,  an  explanation  of  the  terms  used,  analyses  of  commercial 
fertilizers  collected  under  the  fertilizer  control  and  of  samples  of 
wood  ashes  and  ground  bones  which  were  sent  for  analysis  from 
various  sections  of  the  State.  Bulletin  No.  17,  June,  1892,  con- 
tained the  analyses  of  commercial  fertilizers,  fish  pomace,  acidu- 
lated bone  and  ground  bones  collected  under  the  fertilizer  control, 
and  called  attention  to  a  Hheep  Fertilizer,  which  was  being  sold 
at  Newport  for  $50.00  per  ton,  or  at  the  rate  of  $80.00  per  ton  in 
100  pound  lots,  the  nitrogen,  phosphoric  acid  and  potash  of  which, 
could  have  been  bought  in  the  form  of  dry  and  tine  ground  fish, 
meat  and  blood,  in  dry  ground  fish,  fine  bone  and  tankage,  and  in 
high  grade  sulphate  of  potash,  for  $10.67.    Bulletin  No.  18,  Aug., 
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1892,  contained  analyses  of  29  commercial  fertilizers  collected 
under  the  fertilizer  control  and  also  a  few  words  of  caution  to  the 
farmers  of  the  State,  in  the  purchase  of  wood  ashes.  Bulletin 
No.  19,  September,  1892,  concluded  the  analyses  of  commercial 
fertilizers,  wood  ashes,  muriate  of  potash,  and  nitrate  of  soda,  col- 
lected under  the  fertilizer  control  during  1892.  excepting  three 
samples  of  Canada  unleached  hard  wood  ashes,  which  were  col- 
lected toward  the  close  of  the  year,  and  which  are  embodied  in 
my  report  to  the  State  Board  of  Agriculture  for  1892.  This  Bulle- 
tin also  contains  a  general  review  of  the  fertilizer  inspection  for 
the  year. 

EXAMINATION  OF   "  SEA-WEEDS." 

During  the  winter  and  autumn  three  collections  of  sea-weeds 
were  made,  and  those  species  found  on  our  coast,  which  are  of 
chief  value  as  fertilizers,  were  analyzed.  Photographs  of  the 
same  were  also  obtained,  which  have  been  used  for  illustrations. 
In  connection  with  these  analyses  and  illustrations  of  the  sea- 
weeds, a  popular  treatise  on  the  value  and  methods  of  applying 
sea-weeds  in  agriculture,  has  been  prepared,  and  the  whole  is 
now  in  the  hands  of  the  printer  and  will  soon  be  issued  as  Bulle- 
tin No.  21. 

CONTBIBUTION  TO  THE   STATION  EXHIBIT  AT   THfi  WORLD'S   COLUMBIAN 

EXPOSITION, 

The  Experiment  Stations  of  the  United  States  are  to  make  an 
exhibit  at  the  Columbian  Exposition,  and  the  Chemical  Division 
of  this  Station  was  requested  to  make  a  contribution.  In  accord- 
ance with  this  plan  I  have  set  about  the  preparation  of  a  col- 
lection of  dried  specimens  of  such  sea-weeds  as  are  used  for 
manurial  purposes  on  our  coast,  which  are  to  be  accompanied  by 
chemical  analyses.  A  collection  of  the  waste  manurial  products 
of  Bhode  Island  Industries  will  be  analyzed  and  form  a  part  of 
the  exhibit,  including  wool-waste,  cotton-waste,  waste  from  the 
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treatment  of  the  garbage  of  the  city  of  Providence  by  the  "  Si- 
monin  process,"  dried  blood,  tankage,  bone,  etc.,  from  the  works 
of  the  L.  B.  Darling  Fertilizer  Co.,  of  Pawtucket,  fish-waste  such 
as  produced  by  Daniel  T.  Church  and  W.  J.  Brightman  &  Co.,  at 
Tiverton,  etc. 

Samples  of  soils  from  various  sections  of  the  State,  showing 
the  soil  in  its  natural  position  to  a  depth  of  three  feet  from  the 
surface,  have  also  been  collected,  are  now  being  analyzed,  and  will 
form  the  balance  of  the  exhibit  contributed  by  this  Division. 

CORRESPONDENCE. 

Since  the  organization  of  the  Station,  an  increasing  number  of 
questions  in  relation  to  how  to  mix,  apply,  and  compound  agricul- 
tural chemicals  and  fertilizer  stock,  have  been  answered.  All  such 
information  has  been  furnished,  without  expense,  to  those  apply- 
ing, and  the  result  seems  to  be  an  awakened  interest  in  this  impor- 
tant question.  There  is  no  question  but  that  thousands  of  dollars 
are  wasted  annually  by  the  farmers  of  this  State,  on  account  of 
methods  pursued  in  purchasing  fertilizers.  I  will  repeat  here 
what  has  already  been  said  in  Bulletins  17  and  19,  and  which  can- 
not be  too  often  repeated,  or  too  strongly  emphasized,  viz :  Rhode 
Islajid  farmers  cannot  expect  to  groxo  more  crops  at  a  lower  price ^ 
until  they  pay  more  attention  to  the  needs  of  the  crop  and  soil,  and 
the  chemical  composition  of  the  various  fertilizers.  The  question 
is  not,  how  many  pounds  of  fertilizer  for  the  m^ney,  hut  how  m,tich 
potash,  phosphoric  acid  and  nitrogen,  and  their  form. 

Heretofore  there  have  been  several  manufacturers  selling  com- 
mercial fertilizers  within  the  State,  who  have  not  paid  to  the  State 
the  full  amount  of  the  fees  required  by  law,  and  certain  parties 
have  never  paid  any  fee.  The  duty  of  attending  to  this  matter 
properly  devolved  upon  the  Secretary  of  the  State  Board  of  Agri- 
culture, but  at  the  time  when  it  required  attention,  the  former  Sec- 
retary, David  S.  Collins,  tendered  his  resignation,  and  the  Board 
was  practically  without  a  Secretary.    In  the  meantime,  I  devoted 
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myself  to  the  duty  of  securing  the  payment  of  these  fees,  which 
involved,  in  certain  cases,  quite  an  extended  correspondence. 
Later,  Geo.  A.  Stockwell  was  elected  Secretary  of  the  State  Board 
of  Agriculture  and  the  work  was  transferred  to  his  hands.  The 
result  of  our  mutual  efforts  has  been,  that  the  State  has  secured 
the  payment  of  fees,  under  the  act,  to  the  extent  of  several  hun- 
dred dollars  more  than  ever  before,  and  almost  wholly  from  parties 
without  the  State. 

MISCELLANEOUS  WOBK. 

In  response  to  requests  from  various  sections  of  the  State,  quite 
a  number  of  materials  have  been  analyzed  gratis.  This  is  always 
done  where  the  results  of  the  work  seem  to  be  of  value  to  a  suffi- 
'  cient  number  of  farmers  to  warrant  it,  and  with  the  understanding 
that  the  Station  reserves  the  right  to  publish  the  results  for  the 
benefit  of  others. 

Analyses  of  various  materials  have  also  been  made  for  some  of 
the  other  Divisions  of  the  Station. 

My  time  has  been  somewhat  encroached  upon  by  attending  hear- 
ings before  committees  of  the  General  Assembly,  on  fertilizer  bills; 
the  preparation  and  delivery  of  lectures  on  agricultural  topics,  in 
collecting  samples  of  soil,  etc.,  to  be  sent  to  the  Columbian  Expo- 
sition, and  in  connection  with  the  experimental  work  of  the  Agri- 
cultural Division. 

NEEDS  OP  THE  CHEMICAL  DIVISION. 

For  the  purpose  of  making  this  Division  as  effective  as  it  should 
be,  it  is  absolutely  necessary  that  the  other  wing  of  the  laboratory, 
now  used  by  the  College,  should  be  vacated  and  thus  be  made 
available  for  the  chemical  work  of  the  Station.  There  are  certain 
chemical  determinations,  necessary  in  connection  with  experi- 
mental work  which  it  seems  very  desirable  to  conduct  at  the  Sta- 
tion, which  cannot  well  be  made  in  the  same  room  where  general 
laboratory  work  is  in  progress  and  where  the  air  is  continually 
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being  contaminated  with  acid  and  ammonia  fumes«  So  much 
work  is  now  crowded  into  the  narrow  limits  of  the  present  labora- 
tory, that  there  is  not  ample  space  for  setting  up  the  apparatus 
for  all  the  (determinations  which  are  required.  In  order  to  ac- 
complish as  much  as  possible  with  the  smallest  expense,  and  to 
enable  the  Chemical  Division  to  do  valuable  work  in  certain  lines 
of  investigation,  it  seems  imperative  that  such  changes  should  be 
made  as  soon  as  circumstances  will  allow. 

MISCELLANEOUS  ANALYSES.* 

The  following  miscellaneous  analyses  have  not  been  published 
in  previous  bulletins  and  reports :  Nos.  62-71,  inclusive,  analyses 
of  sulphate  of  ammonia,  nitrate  of  soda,  dried  blood,  muriate  of 
potash  and  dissolved  boneblack,  which  may  be  found  in  this  re- 
port and  the  one  for  1891,  under  the  head  of  "  Co-operative  Field 
Experiments  with  fertilizers  on  Indian  com''  No.  72,  An  analysis 
of  poultry  food  from  the  Poultry  Division,  to  be  published  by  that 
Division.  No.  73,  An  analysis  of  the  stomach  of  a  cow  which  was 
supposed  to  have  died  from  poisoning,  sent  from  Wyoming,  R.  I., 
to  be  tested  for  arsenic  and  copper,  neither  of  which  was  found. 
Nos.  79-91,  inclusive,  were  analyses  of  leguminous  crops  made  for 
the  Agricultural  Division,  the  results  of  which  may  be  found  in 
the  report  of  that  Division.  Nos.  106-126,  inclusive,  analyses  of 
sea- weeds  reported  in  Bulletin  21,  now  being  printed. 

Swamp  Muck. 
74  and  75.    Sent  by  E.  K.  Kenyon,  Green  Hill,  R.  I. 

74.  74.  75 

When  as  dry  as  No.  75. 
Per  cent.  Per  cent.  Per  cent. 

Water 79.79  33.66  33.66 

Nitrogen 0.27  .90  1.18 

*  These  analyses  form  a  series  by  tbemselves  and  are  entirely  distinct  from  the  fertilizers  b«« 
longing  to  the  State  fertiliser  Inspection. 
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Wood  Ashes. 

76.  Leached  ashes  shipped  to  parties  at  Wickford  Junction. 
Sampled  at  the  car,  October  26,  1892. 

77.  Sent  by  Geo.  W.  Madison,  East  Greenwich,  K.  I. 

78.  Sent  by  Alfred  S.  Reynolds,  East  Greenwich,  K.  I. 

76.  77.  78. 

Per  ceot.      Per  cent.      Per  cent. 

Water 35.49  10.19  11.73 

Phosphoric  acid 1.60  2.34  1.56 

Potash  (Potassium  oxide) 0.91  7.03  7.51 

Lime  (Calcium  oxide) 26.46             .... 

Magnesia  (Magnesium  oxide)     2.63  .... 

127.  Fertilizer,  obtained  from  garbage  and  refuse  of  the  city 
of  Providence,  K.  I.,  treated  by  the  "  Simonin  process,"  from  the 
works  of  I.  M.  Simonin  &  Co.,  Providence,  E.  I. 

Water 5.64  per  cent. 

Nitrogen 2.81 

Phosphoric  acid 1.63 

Potash 1.06 

Lime,  (Calcium  oxide) 3.56       " 

Magnesia  (Magnesium  oxide) 0.21        '* 

128.  Milk  from  Kingston,  R.  I. 

Temperature 15°  C.  ^ 

Specific  Gravity 1.035 

Total  Solids 13.43  per  cent. 

Fat 4.00    "      " 

129.  Mixed  fertilizer  from  Joseph  Grimshaw,  Woonsocket,  B.  I. 

Water 7.26  per  cent. 

Nitrogen     5.32       " 

Soluble  phosphoric  acid trace 

Reverted  phosphoric  acid 5.25       " 
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Insoluble  phosphoric  acid 4.20  per  cent. 

Total  phosphoric  acid 9.45       " 

Potash 5.68       ** 

Chlorine 1.20   .    *' 

Mr.  Grimshaw  reports  that  this  fertilizer  was  purchased  of  a 
Woonsocket  party  and  that  it  was  made  for  him  by  grinding  and 
mixing  together  100  pounds  of  sulphate  of  potash  and  300  pounds 
of  "  tankage  "  or  "  animal  dust."  This  fertilizer  was  bought  at  the 
rate  of  $22.50  per  ton,  and  the  commercial  value  of  the  sample  as 
analyzed,  calculated  upon  the  same  basis  as  employed  in  the  case 
of  the  fertihzers  collected  under  the  State  inspection,  is  131.98,  or 
in  other  words,  the  coimiiercial  value  of  the  fertilizer  exceeds  the 
selling  price  by  $9,48  per  ton.  By  reference  to  Bulletin  19,  of  this 
Station,  page  69,  it  will  be  ^een  that  an  average  of  81  brands  of 
mixed  fertilizers  sold  in  this  State  in  1892,  showed  the  commercial 
valuation  to  have  been  $9.43  below  the  selling  price.  In  this  con- 
nection one  should  refer  to  Bulletin  13,  of  this  Station,  page  169, 
analysis  No.  23,  showing  a  "Home  Made  Fertilizer,"  and  compare 
that  with  the  mixed  fertilizers  put  on  the  market  for  general  sale 
during  that  year.  If  these  statements  and  comparisons  do  not 
awaken  farmers  to  the  great  saving  to  be  made  by  purchasing 
their  own  agiicultural  chemicals  and  fertilizer  stock,  then  argu- 
ments and  facts  are  of  no  avail !  The  manufacturer  who  is  bound 
to  succeed,  must  secure  his  crude  material  at  as  low  a  price  as 
possible ;  and  the  farmer  who  is  awake  and  looking  out  for  his 
business  as  he  should,  ought  to  do  the  same.  The  rendering 
establishments  and  fish  works  in  this  State,  can  supply  our  farm- 
ers with  products  which  can  be  supplemented  by  potash,  nitrate 
of  soda,  etc.,  to  make  fertilizers  equal  to  the  best  sold  in  the 
United  States,  and  at  a  cost  decidedly  below  what  they  are  now 
paying  for  the  mixed  fertilizers  which  are  foundjupon  the  market 
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In  closing  my  report,  it  gives  me  pleasure  to  acknowledge  my 
appreciation  of  the  services  of  my  assistant,  Mr.  B.  L.  Hartwell, 
for,  to  liis  interest  and  the  carefnl  execution  of  the  work  intrusted 
to  him,  is  due  a  full  share  of  credit  for  the  work  of  this  Division. 
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L-  P.   KINNEY. 


EXPERIMENTS  IN  THE  TREATMENT  OF   THE  POTATO  BLIGHT. 

The  disease  known  as  the  ''  potato  blight "  appeared  last  sea- 
son upon  the  Station  grounds  on  July  20th.  All  potato  vines 
were  immediately  sprayed  with  the  Bordeaux  mixture  excepting 
a  few  rows  in  each  field  that  were  left  untreated  for  comparison. 
In  all  cases  the  treated  vines  resisted  the  attack  of  the  disease 
better  than  the  others.  However,  the  vines  of  the  Early  Bose 
soon  began  to  turn  brown  and  dry  up,  although  it  was  evident 
that  they  were  not  quite  mature.  Two  other  applications  of  the 
mixture  were  made  while  the  vines  gave  evidence  of  growth.  The 
increase  in  yield  of  large  potatoes,  due  to  treatment,  was  estimated 
to  average  about  one-fourth  of  the  crop.  The  early  varieties  gave 
the  least  increase  and  the  late  varieties  the  most. 

A  field  of  the  Late  Beauty  of  Hebron  was  treated  with  the 
Bordeaux  mixture  for  Mr.  Chas.  W.  Wilcox,  of  Kingston.  The 
growth  of  vines  was  very  vigorous,  the  soil  being  both  fertile  and 
moist.  The  first  application  of  the  mixture  was  made  July  16th, 
the  vines  being  then  in  blossom  and  apparently  free  from  the 
blight.  July  29th  a  second  application  of  the  mixture  was  made, 
the  vines  at  the  time  being  generally  fresh  and  green.  August 
9th,  the  third  and  last  application  of  the  mixture  was  made.  At 
this  time  the  untreated  check  rows  gave  evidence  of  the  presence 

13 
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of  the  blight,  and  the  treated  roTvs  were  slightly  attacked  in  spots. 
The  disease  seemed  to  spread  rapidly  over  the  foliage  that  had 
not  been  treated  and  in  a  few  days  from  the  above  date  the  vines 
in  the  check  rows  were  quite  brown  and  dry  while  the  foliage  in 
the  treated  rows  remained  generally  green  until  about  the  firat  of 
September.  The  effect  of  this  treatment \ipon  the  crop  of  potatoes 
was  very  marked,  the  yield  was  almost  doubled  by  it  and  the 
tubers  were  much  larger  and  fairer  than  where  no  treatment  was 
given. 

Another  field  of  Late  Beauty  of  Hebron  potatoes  was  treated 
for  Mr.  Oliver  Watson,  of  West  Kingston.  The  field  was  planted 
somewhat  earlier  than  Mr.  Wilcox's  and  the  soil  was  not  as  moist, 
consequently  the  vines  were  more  nearly  mature  about  the  middle 
■of  July  when  the  blight  appeared.  The  firet  application  of  the 
Bordeaux  mixtui-e  was  made  July  21st.  The  vines  were  then  large 
and  even,  with  scattering  blossoms  here  and  there  upon  them,  al- 
though the  height  of  the  blossoming  season  had  passed.  Check 
rows  were  left  on  either  side  of  the  field  while  the  main  central 
pai-t  was  treated.  July  30th  a  second  application  of  the  mixture 
was  made  and  August  6th  the  third  and  last  treatment  was  given. 
The  foliage  of  the  check  rows  was,  at  this  time,  almost  entirely  dead 
while  that  of  the  treated  rows  was  still  alive  and  growing.  This 
condition  remained,  however,  only  for  about  ten  days,  after  which 
the  treated  vines  gradually  became  dry  and  brown.  Test  plots  of 
these  potatoes  were  dug  in  my  presence  September  27th,  from 
which  it  was  determined  that  the  average  yield  of  tubers  had  been 
increased  21.7  per  cent.,  or  a  little  more  than  48^  bushels  per  acre, 
by  treating  the  vines  with  the  Bordeaux  mixture.  The  cost  of  the 
treatment  was  about  six  dollars  per  acre.         / 

Material  was  furnished  for  the  treatment  of  still  another  field  of 
potatoes  beloDging  to  Mrs.  J.  G.  Clarke  of  West  Kingston.  The 
variety  was  Early  Rose.  This  field  was  attacked  by  the  blight 
several  days  earlier  than  either  of  the  others,  and  it  continued  to 
spread  gradually  over  the  entire  field  notwithstanding  the  fact 
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that  three  applications  of  the  Bordeaux  mixture  were  made.  This 
was  probably  due  mainly  to  the  mature  condition  of  the  vines  at 
the  time  they  were  attacked  by  the  blight.  The  potatoes  were  not 
fully  grown  at  this  time  but  the  vines  had  lost  the  vigor  of  their 
earlier  growth.  The  effect  of  the  treatment  of  the  vines  in  this 
case  was  scarcely  appreciable  upon  the  product. 

The  mixture  in  all  cases  was  prepared  according  to  the  regular 
formula  used  at  this  Station — viz. : 

Six  pounds  of  Sulphate  of  Copper — dissolved  in  cold  water. 
Four  pounds  of  Lime  slaked  in  water. 

When  cold  the  lime-wash  was  strained  through  a  fine  sieve,  into 
the  copper  solution  and  water  was  added  to  dilute  the  mixture  to 
22  gallons. 

The  applications  were  made  by  means  of  knapsack  sprayers  ill 
the  manner  illustrated  in  the  Third  Annual  Report  of  this  Station, 
page  149. 

;PXPERIMENT8  WITH    REMEDIES  FOR  THE  PoTATO  "  SCAB." 

Number  1.  The  Bordeaux  mixture  was  again  used  upon  seed 
potatoes  at  the  time  of  planting  as  described  and  illustrated  in 
Bulletin  No.  14,  page  182.  Four  rows  of  Chas.  Downing  potatoes, 
each  50  feet  long,  were  used  in  the  experiment ;  two  of  which  were, 
and  two  of  which  were  not,  treated.  The  field  had  grown  potatoes 
the  previous  year  and  stable  manure  was  the  only  fertilizer  applied. 
The  results  were  as  follows : 

Treated.  Total.  Scabby. 

Yield  of  large  potatoes 62  pounds.         9  per  cent. 

Yield  of  small  potatoes 55  pounds.         9  per  cent. 

Not  treated.  Total.  Scabby. 

Yield  of  large  potatoes 56  pounds.        21  per  cent. 

Yield  of  small  potatoes 77  pounds.        12  per  cent. 

The  disease  was  not  very  prevalent  in  the  field  even  where  the 
potatoes  were  not  treated,  still  the  resitlts  of  treatment  were  more 
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apparent  at  the  time  of  harvesting  than  is  indicated  by  the  figures 
given ;  for  in  the  untreated  ro^vs  those  potatoes  that  ^'ere  attacked 
by  the  disease  were  generally  much  more  disfigured  by  it  than 
those  where  treatment  had  been  given. 

Number  2.  This  consisted  of  a  trial  of  four  fungicides  as  rem- 
edies for  the  potato  scab,  viz. :  The  Bordeaux  mixture,  La  Fostite, 
Powell's  Copperdine  (Ammoniacal  sol.  of  Carbonate  of  Copper) 
and  Bichloride  of  Mercury.  Eight  rows  of  potatoes,  each  60  feet 
long,  were  used  in  the  experiment,  four  of  which  received  special 
treatment,  the  others  serving  as  check  rows.  The  soil  and  fertil- 
izer were  practically  the  same  as  in  Experiment  No.  1. 

,  Yield.  Scabby.  Yield.  Beabby. 

Row  A.    Seed   potatoes    sprayed 

with  the  Bordeaux  mixture  in 

the  furrow 102  lbs.    22  per  cent. 

Row  B.    Not  treated 114  lbs.    87  per  cent. 

Row  C.    Seed  potatoes  dusted  with 

La  Fostite  in  furrow 94  lbs.    26  per  cent. 

Row  D.    Not  treated 1 09  lbs.    36  per  cent. 

Row  E.    Seed    potatoes    sprayed 

with  Powell's  Copperdine  . .    83  lbs.    29  per  cent. 

Row  G.    Nqt  treated 92  lbs.    35  per  cent. 

Row  H.    Seed  potatoes  soaked  in 

a  weak  water  solution  of  Bi- 
chloride of  mercury*  for  two 

hours  before  planting    ....     94  lbs.      9  per  cent. 
Row  I.    Not  treated 85  lbs     42  per  cent. 

Total 373  lbs.    86  per  cent.  400  lbs.     150  per  cent. 

Average 93i  lbs.  21^  percent.  100  lbs.    37J  per  cent. 

The  treated  rows  in  this  experiment  yielded  less  than  those  that 
were  not  treated.  This  was  apparently  due  to  the  slightly  injuri- 
ous effects  of  the  fungicides  upon  the  seed  potatoes.  It  was  most 
noticeable  in  row  E  where  Poweirs  Copperdine  was  applied. 

*  Poison,  1  part  Bichloride  of  Mercury  to  1000  of  water. 
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In  each  case  the  product  from  the  treated  rows  was  less  scabby 
than  the  product  from  the  parallel  rows  that  received  no  special 
treatment.  The  average  excess  of  scab  in  the  untreated  rows  heiiig 
74.4  per  cent.  The  least  scab  appeared  on  the  product  from  Eow 
H,  where  the  seed  tubers  were  soaked  in  a  weak  solution  of  Bi- 
chloride of  Mercury.  Its  absence  here  is  quite  remarkable  because 
it  was  supposed  that  the  soil  was  infested  with  the  disease  and  in 
this  case  only  the  seed  tubers  were  disinfected. 

TRDLL  OP  LAWN  GRASSES. 

In  the  spring  of  1890,  when  the  ground  about  the  farm-house 
was  prepared  and  seeded  for  a  lawn,  it  was  divided  into  four 
sections.  In  the  first  section  Bhode  Island  Bent  (Agrostis 
Canina)  seed  was  sown,  and  in  the  second  Kentucky  Blue 
Orass  (Poa  Pratensis),  while  the  third  and  fourth  sections 
were  duplicates  of  Nos.  1  and  2,  with  the  exception  of  the  addi- 
tion, in  each  case,  of  white  clover  seed  at  the  rate  of  one-half 
bushel  per  acre.  The  space  occupied  b3'  the  lawn  contains  about 
17,000  square  feet.  The  trial  has  proved  an  interesting  one  from 
the  beginning,  on  account  of  the  constantly  changing  appearance 
of  the  sward  in  the  various  sections.  The  ground  was  covered 
first  with  a  green  coat  in  sections  3  and  4  where  the  clover  seed 
was  sown,  and  during  the  first  summer  the  clover  plants  grew  vig- 
orously and  were  conspicuous  above  the  grasses,  [n  section  1, 
where  the  clear  Bhode  Island  Bent  seed  was  sown,  the  finest, 
thickest  and  most  even  sward  was  formed,  although  the  ground 
was  not  covered  within  two  or  three  weeks  as  early  as  in  sections 
3  and  4.  Section  2,  where  the  clear  Kentucky  Blue  Grass  seed 
was  sown,  was  a  weedy  lawn  the  first  season.  The  grass  plants 
were  not  thick  at  first  and  they  covered  the  ground  slowly.  The 
lawn  received  several  light  dressings  *  of  nitrate  of  soda  during 
the  summer,  was  mowed  at  regular  intervals  with  a  lawn  mower 
and  in  the  fall  was  very  lightly  covered  with  coarse  stable  fertilizer. 

*  Nitrate  of  soda  applied  at  the  rate  of  75  lbs.  per  acre. 
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During  the  seasons  of  1891  and  1892  the  lawn  has  received  no 
special  treatment.  The  clover  plants  gradually  gave  up  the  space 
occupied  by  them  to  the  grasses  and  the  plants  that  remain  are  so 
small  and  inconspicuous  that  they  scarcely  need  to  be  mentioned 
at  this  time.  The  relative  appearance  of  sections  I  and  2  has  been 
reversed  since  the  first  season.  The  Kentucky  Blue  Grass  in  sec- 
tions 2  and  4  steadily  gained  in  appearance  upon  the  Bhode  Is- 
land. Bent  in  sections  1  and  3,  so  that  during  the  entire  summer  of 
1892  visitors  generally  pronounced  the  sward  in  these  sections 
superior.  The  Bhode  Island  Bent  turns  yellow  somewhat  earlier 
in  the  fall  and  remains  brown  in  the  spring  later  than  the  Ken- 
tucky Blue  Grass.  Small  bare  spots,  caused  by  the  Rhode  Island 
Bent  plants  dying  out,  are  also  numerous  in.  sections  1  and  3. 
From  the  results  of  this  trial  and  our  observation  of  the  behavior 
of  these  grasses  in  other  localities,  we  are  persuaded  that  the 
most  satisfactory  lawn  will  be  formed  by  sowing  a  judicious  mix- 
ture of  the  seeds  of  the  two  kinds,  probably  about  equal  parts 
each,  by  weight.  The  addition  of  the  clover  seed  did  not,  in  this 
case,  improve  the  sward  but  on  the  contrary  made  too  rank  a 
growth  during  the  first  two  seasons.  It  wa«  hard  to  cut  smoothly, 
and  of  uneven  growth  when  not  trimmed  frequently. 

A  REMEDY  FOR  THE  *'  ROSE  BUG,"  raacroductyllus  8ubspinosu8^  IN 

THE  VINEYARD. 

The  Hose  Bug  has  been  very  troublesome  in  this  locality  for 
several  years  in  succession,  therefore  it  was  supposed  that  they 
would  appear  in  the  early  part  of  June  last  year  as  usual ;  and  in 
order  to  save  the  fruit  buds  that  were  forming  in  our  young  vine- 
yard, the  vines  were  thoroughly  sprayed  during  the  first  week  in 
June  with  the  Bordeaux  mixture  and  Paris  green,  in  the  propor- 
tion of  50  gallons  of  the  former  to  1  pound  of  the  latter.  The 
object  of  applying  the  Paris  green  with  the  Bordeaux  mixture 
being  two-fold,  viz.,  to  increase  its  adhesive  properties  and  to 
apply  a  stronger  solution  than  was  possible  in  clear  water  without 
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iDJuring  the  foliage.  Care  >?as  exercised  to  make  the  application 
before  the  flower  hvds  opened.  If  delayed  until  the  vines  blossom 
probably  more  or  less  injury  would  result  and  the  fruit  would  not 
"set"  perfectly. 

The  Bose  Bugs  did  appear  upon  the  vines  as  expected,  in 
great  numbers,  but  the  treatment  apparently  rendered  their  favor- 
ite host- plant  very  disagreeable  to  them,  so  that  they  came  and 
went  without  injuring  the  grape  blossoms  to  any  appreciable  ex- 
tent. As  a  result  of  this  and  two  other  applications  of  the  Bor- 
deaux mixture  alone,  which  were  made  to  prevent  the  attack  of 
mildew  and  black  rot,  the  vines  that  were  of  sufficient  age,  each 
matured  several  fine  clusters  of  grapes. 

In  addition  to  the  use  of  the  Bordeaux  mixture  in  the  vineyard 
and  potato  fields,  it  has  been  generally  used  in  the  fruit  garden 
and  propagating  pit,  as  a  fungicide.  It  has  proved  especially 
valuable  in  checking  the  ravages  of  the  red  rust  of  the  blackberry 
and  the  leaf  blight  of  the  cherry.  It  has  also  been  successfully 
used  in  preventing  the  leaf  blight  of  violets. 
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SAMUEL   CUSHMAN. 


In  our  lasfc  report  we  referred  to  preparations  made  for  a  some- 
what extensive  experiment  in  the  cross  breeding  of  pure  bred 
fowls  with  a  view  to  the  production  of  the  finest  market  roasters 
and  capons.  Twelve  varieties  of  pure  bred  fowls  had  been  pro- 
cured and  mated  for  this  purpose. 

In  the  selection  and  mating  of  these  birds  we  were  governed 
by  certain  laws,  or  generally  accepted  rules,  based  on  the  experi- 
ence of  the  best  stock  breeders.  As  this  subject  is  of  great  im- 
portance to  farmers  and  practical  poultry  raisers,  we  feel  that  we 
can  do  no  better  than  to  briefly  consider  it  here. 

LAWS  OF  BREEDING. 

Poultry  breeders,  as  well  as  breeders  of  horses,  cattle,  sheep, 
dogs  and  other  domestic  animals,  have  used  all  available  material 
to  develop  breeds  suited  to  special  purposes.  Birds  from  various 
parts  of  the  world  that  have  been  developed  by  certain  climates, 
or  special  conditions,  have  been  selected  and  bred  to  retain  and 
strengthen  those  qualities  where  ever  they  are  kept.  Some  breeds 
of  fowls,  like  the  Dorking  and  several  kinds  of  Games,  have  been 
selected  and  bred  for  certain  purposes,  for  hundreds  of  years,  and 
reproduce  their  qualities  with  great  certainty.  Others  of  later 
origin  have  been  mated  for  other  qualities  and  the  longer  they 
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lUre  so  bred  the  more  their  characteristics  f)ecome  fixed  and  the 
greater  the  power  of  each  individual  to  reproduce  like  qualities. 

Both  old  and  new  characters  tend  to  be  inherited.  Variations 
occur  in  all  stock.  Occasional  individuals  have  very  unusual 
qualities.  By  repeated  selection  the  variations  that  occur  in  a 
desired  direction  may  be  accumulated,  and  these  may  be  fixed  or 
made  hereditary,  by  breeding  only  from  birds  having  them  in  the 
greatest  perfection. 

Not  only  may  variations  be  retained  and  perpetuated,  but  mod- 
ified instincts  or  acquired  characteristics  may,  to  a  certain  extent, 
also  be  transmitted.  The  effects  of  habit  and  surroundings  on 
individuals,  or  the  modification  in  form,  size  or  other  qualities, 
caused  by  food,  are  transmitted.  Parts  may  be  developed  by  use, 
or  from  lack  of  use  may  remain  undeveloped,  or  become  deficient. 
One  organ  may  be  developed  at  the  expense  of  another.  If  the 
influence  which  produces  the  changes  be  continued  generation 
after  generation,  these  conditions  are  intensified  and  become  he- 
reditary. The  tendency  to  reproduce  these  acquired  develop- 
ments becomes  very  strong.  There  seems  to  be  no  apparent  limit 
to  the  inheritance  of  acquired  characteristics.  The  instincts  of 
animals,  it  has  been  said,  are  but  the  inherited  experience  of  past 
generations. 

In  and  In  Breeding, — By  mating  a  cock  with  his  own  descend- 
ants for  several  generations,  any  special  qualities  in  him  are  firmly 
established  in  the  progeny,  uniformity  and  prepotency  are  secured 
in  the  shortest  time,  and  the  result  is  a  strain  having  those  quali- 
ties in  a  greater  degree. 

This  in  and  in  breeding  is  desirable  only  when  individuals  of 

extraordinary  merit  are  used.    Such  may  occur  among  a  large 

number  of  ordinary  merit  as  the  result  of  variation,  and  in  no 

other  way  can  those  qualities  be  so  surely  and  quickly  held  and 

established.     Without  in  and  in  breeding  any  unusual  variation 

occurring  only  in  a  single  individual  would  be  lost  and  the  influence 

to  reproduce  it  would  be  overcome  by  the  opposing  influence  of 
u 
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the  more  fixed  qualities  in  the  other  stock.  If  the  cock  used  is 
unusually  vigorous  such  breeding  may  for  a  time  increase,  instead 
of  lessening  the  vigor  of  the  stock,  but  after  a  number  of  such 
matings  the  stock  usually  has  less  constitution. 

A  pronounced  weakness,  or  an  undesirable  quality,  as  well  as  a 
desiiable  quality,  may  also  be  increased  or  intensified^  in  thift 
way.  To  regain  vigor  lost  by  breeding  in  and  in,  and  keep  the 
qualities  gained,  breeders  usually  introduce  new  blood  by  using, 
for  one  season,  an  unrelated  female  of  the  same  breed.  Her 
progeny  is  then  united  with  the  in-bred  stock.  The  influence  of 
this  new  blood  on  the  qualities  of  the  strain  is  mostly  overcome 
by  the  prepotency  acquired  by  in  and  in  breeding.  Any  undesir- 
able qualities  that  may  be  received  are  removed  by  discarding  all 
individuals  that  show  them  and  by  again  breeding  within  the 
strain  for  several  generations. 

Breeders  mate  birds  or  animals  that  are  related,  in  spite  of  their 
relationship,  because  they  possess  the  same  desirable  qualities  ; 
the  progeny  thus  receives  a  double  tendency  to  develop  those 
qualities.  Size  and  strength  is  always  best  secured  by  using  un- 
related stock  of  superior  quality. 

The  oldest  pure  breeds  deteriorate,  to  a  pertain  extent,  without 
constant  selection  ;  and  newly  formed  breeds,  without  intelligent 
mating,  lose  their  established  characteristics  much  more  quickly. 
Improved  characteristics  cannot  be  retained  without  the  condi- 
tions that  produced  them.  Scrub  stock  may  best  endure  priva- 
tion. Proper  food  has  much  to  do  with  improving  or  maintaining 
a  breed.  Mongrels  or  fowls  mixed  indiscriminately,  become  in- 
ferior. Prepotency  is  lost;  there  is  no  strong  influence  in  any 
particular  direction  and  no  uniformity  in  the  quality  of  the  proge- 
ny.   No  dependence  can  be  placed  on  the  results  of  their  breeding. 

A  flock  of  bir4s  bred  in  and  in,  if  the  best  are  each  time  selected 
and  intelligently  combined,  will  degenerate  less  quickly  than  if 
crossed  with  a  different  kind  of  cock  each  season.  Crossing  with- 
out method  is  worse  than  in  and  in  breeding.    By  selection  a  uni- 
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form  breed  may  be  produced  from  mongrels,  while  without  selec- 
tion or  intelligent  combination,  the  best  pijre  blood  soon  deterio- 
rates and  loses  its  good  qualities. 

There  are  various  degrees  of  pure  breeding.  Many  breeders, 
whose  stock  is  noted,  had  at  the  start  several  unrelated  pens  of 
the  highest  quality  of  the  same  breed.  By  breeding  back  and 
forth  between  these  pens  for  years,  always  selecting  birds  having 
certain  qualities  in  the  greatest  degree,  they  have  been  able  to 
establish  a  strain  which  represents  their  ideas,  and  that  not  only 
breeds  true,  but  gives  a  large  per  cent.,  of  fine  birds  of  their 
favorite  type.  Close  breeding,  combined  with  rigorous  selection,  is 
termed  high  breeding. 

If  to  such  a  strain  a  cockerel  of  another  strain  of  the  same 
breed  were  introduced  each  season,  the  established  special  qualities 
of  the  strain  w^ould  be  broken  up  and  the  results  of  years  of  labor 
would  be  lost.  The  introduction  of  strange  blood  to  such  a  strain 
is  a  very  serious  thing  to  the  fancier.  Although  of  the  same  breed, 
it  gives  an  impulse  to  reversion  and  causes  the  re-appearance  of 
long  lost  characteristics  or  faults  that  have  been  bred  out.  When  it 
must  be  done,  a  hen  should  be  used,  as  she  has  less  influence  on 
the  blood,  and  should  there  be  evil  results  they  will  be  confined 
to  her  progefly,  instead  of  extending  to  the  whole  flock. 

Pure  breeds  may  be  used  of  such  quality  that  the  progeny  will 
be  below  the  average  even  if  they  are  skilfully  mated,  or  the  best 
quality  may  be  so  mated  that  the  defects  of  the  parents  are  in- 
creased in  the  progeny.  Even  if  the  best  of  stock  is  properly 
mated,  if  the  progeny  is  not  sufficiently  weeded  out  year  after 
year,  if  both  superior  and  inferior  birds  are  bred  from  because 
they  are  of  pure  blood,  the  result  will  be  degenerate  stock.  The 
pick  of  the  flock  should  be  set  apart  for  breeders.  Those  who 
build  up  a  reputation  for  breeding  fine  stock  are  the  ones  who  cull 
most  severely.  A  very  small  per  cent,  (rarely  more  than  25  per 
cent,  of  the  stock  raised)  is  retained  for  breeding  or  for  supplying 
customers  with  breeding  and  exhibition  birds.  The  remainder 
is  disposed  of  as  culls. 
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The  importance  of  rigorous  selection  cannot  be  too  strongly 
urged.  It  is  the  mainstay  of  high  breeding  and  should  always 
be  practiced.  Wild  animals  and  fowls  are  subjected  to  severe  and 
unremitting  natural  selection ;  those  best  fitted  to  re- produce,  sur- 
vive, those  deficient  in  vigor  and  constitution,  do  not. 

Those  who  realize  the  amount  of  study  and  money,  as  well  as 
the  years  of  special  care  and  feeding,  that  have  been  expended 
upon  most  of  the  pure  breeds,  appreciate  their  worth  and  do  not 
begrudge  the  few  extra  dollars  above  the  price  of  the  common 
fowl,  that  are  required  to  procure  them.  To  be  sure  all  birds 
have  not  been  bred  for  egg  production,  or  best  table  qualities ; 
there  are  many  birds  that  have  had  time  and  money  spent  ou  them 
simply  to  make  them  beautiful,  or  to  develop  some  fancy  peculiar- 
ity, to  the  detriment  of  the  more  valuable  practical  qualities. 

If  people  wish  to  cultivate  fowls  as  they  do  flowers,  for  the 
pleasure  they  receive  by  so  doing,  without  a  thought  of  profit,  it 
is  all  right.  Those  who  do  not  care  for  such  beauty  need  not  cul- 
tivate either.  For  profit  they  should  choose  something  else. 
There  is  such  a  variety  of  pure  bred  fowls — thanks  to  breeders 
and  fanciers-*that  the  poultry  raiser  may  choose  something  that 
will  nearly  suit  his  purpose. 

Diferent  Characteristics  of  Breeds. — The  poultry  raiser  has 
more  material  to  select  from  than  the  breeder  of  cattle,  sheep,  or 
hogs.  He  may  choose  large  or  small  breeds ;  stock  that  is  quick 
to  grow  or  slow  to  mature ;  those  having  legs  short  or  long ;  fowls 
scantily  feathered  or  clothed  as  if  for  an  arctic  winter ;  birds  of 
almost  any  color ;  great  layers,  that  are  poor  table  fowl,  or  those 
excellent  for  the  table  but  indifferent  layers  and  slow  growlers ; 
those  that  lay  a  great  number  of  small  eggs  of  poor  quality,  or 
others  that  lay  rich,  finely  flavored  eggs,  and  few  of  them ;  hens 
that  lay  well  in  the  coldest  weather  and  do  poorly  in  warm,  or 
those  that  are  great  layera  only  during  the  warmer  months. 

There  are  those  whose  chickens  grow  their  feathers  quickly  and 
others  whose  progeny  feather  but  slowly.    There  are  breeds  hav- 
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ing  yellow  skin  and  white  skin,  white  flesh  and  blue  flesh,  white 
fat  and  yellow  fat,  and  green,  black,  white  or  yellow  legs.  Some 
have  heavy  thighs  and  thin  breasts ;  others  have  a  vast  amount 
of  flesh  on  the  breast  and  other  parts  of  the  body.  There  are 
birds  having  large  and  coarse  bones  with  little  flesh,  and  others 
with  small,  fine  bones,  and  very  plump  bodies. 

The  chickens  of  some  breeds  are  little  more  than  skin  and  bones 
up  to  a  certain  age ;  some  are  plump  only  during  a  certain  stage 
of  immaturity,  and  others  are  round  and  ready  for  market  at  any 
time  or  age. 

There  are  kinds  that  although  they  grow  quickly  and  are  plump, 
are  coarse  in  flesh  and  not  so  finely  flavored.  Some  breeds  al- 
though having  the  finest  table  qualities,  or  the  best  developed 
egg  producing  qualities,  are  so  tender  that  they  are  hard  to  rear, 
or  do  not  keep  in  health  if  kept  on  clayey  or  damp  land.  Others 
are  deficient  in  some  of  these  qualities  but  are  the  hardiest  of  all 
breeds.    Some  bear  confinement  well,  others  do  not. 

There  are  breeds  that  do  not  have  the  incubating  desire  while 
others  are  noted  for  their  persistency  in  sitting,  and  for  their 
docility  and  ability  as  mothers.  There  are  fancy  and  beauty 
breeds,  strict  utility  breeds  and  those  in  which  beauty  and  utility 
are  combined. 

Evils  of  Breeding  only  for  Fancy  Points. — In  some  cases  fan- 
ciers have  taken  up  a  utility  and  beauty  breed  and  bred  it  for 
fancy  points  only.  Such  gradually  lose  their  profitable  qualities. 
Birds  bred  for  feather  and  shape,  for  exhibition  at  shows,  are  sub- 
ject to  so  many  unnatural  conditions  that  they  lose  vigor  and  con- 
stitution. They  deteriorate  in  flesh  producing  qualities  or  in  abil- 
ity to  produce  a  great  number  of  eggs,  and  do  not,  from  the  prac- 
tical poultry  keeper's  point  of  view,  turn  the  food  given  them  to  the 
best  account.  Although  a  fancier's  chickens  may  be  so  weak  con- 
stitutionally that  few  are  reared,  his  object  is  attained  (in  some 
cases)  if  the  desired  points  are  secured  in  these  few. 

Mr.  Tegetmeier,  an  English  poultry  judge  and  writer,  of  long 
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experience,  in  his  new  book  "  Table  and  Market  Poultry,  versus 
Fancy  Fowls,"  says,  "  I  do  not  hesitate  to  affirm  that  no  one 
breed  of  fowls  has  been  taken  in  hand  by  the  fancier  that  has  not 
been  seriously  depreciated  as  a  useful  variety  of  poultry." 

Breeding  for  the  shows,  for  ornamental  or  unusual  fancy  points, 
he  argues,  has  lessened  the  value  of  useful  breeds  of  cattle,  sheep, 
hogs,  dogs  and  poultry,  because  utility  and  economic  value  has 
not  been  the  object.  The  modern  fancy  breeds  are  useless  as 
compared  with  old  varieties.  Fancy  stock  should  not  take  the 
place  of  useful  stock. 

In  Mr.  Tegetmeier's  opinion  "Poultry  Shows,  as  ordinarily 
conducted,  have  no  more  to  do  with  the  produce  of  marketable 
and  useful  poultry  than  Flower  Shows  have  to  do  with  the  garden 
or  agricultural  produce."  He  complains  of  the  increasing  tendency 
of  poultry  shows  to  encourage  mere  fancy  varieties  and  to  ignore 
the  profitable  value  of  the  birds  exhibited.  He  thinks  that  agri- 
cultural societies  should  do  more  to  encourage  exhibition  of  really 
useful  poultry  and  less  for  simply  feathered  varieties,  because 
ornamental  poultry  purely  is  not  adapted  for  the  use  of  the  market 
poultiy  breeders.  Before  the  "  hen  fever,"  upon  the  advent  of 
cochins,  poultry  was  kept  mainly  for  profit. 

He  speaks  of  Plymouth  Rocks  and  Wyandottes  as  yet  unspoiled 
by  English  fanciers  and  as  being  partly  bred  to  a  utility  standard. 
Mr.  Tegetmeier  refers  to  fancy  breeding  as  carried  on  in  England 
and  especially  in  the  cities  and  towns.  In  this  country  breeding 
for  show  points  has  not  been  carried  to  such  extremes.  There  are 
here  more  fowls  in  the  hands  of  fanciers  who  breed  for  utility  as 
well  as  for  beauty,  and  more  varieties  yet  unspoiled.  We  think, 
however,  Mr.  Tegetmeier's  presentation  of  the  case  makes  plain 
the  true  reason  for  t/te  prejudice  so  general  ainong  farmers  and 
7narkei  povltrj/ raifie?'s  in  tins  country  against  pure  hred  poultry - 
But  one  should  make  some  distinction  between  strictly  fancy  birds 
and  those  bred  for  utility. 

Value  of  Beauty  and  Standard  Points,— T\\q  great  benefit  that 
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faDciers  have  been  to  the  poultry  industry  generally  is  not  suffi- 
ciently understood  or  appreciated,  M  r.  Lewis  Wright,  a  promi- 
nent English  writer,  says  in  the  Illustrated  Poultry  Book,  "  With- 
out the  fancy  points,  the  fancier  would  never  spend  the  time, 
thought,  and  money  thai  he  does  to  maintain  those  breeds  which 
without  him  would  be  lost  and  the  loss  of  which  would  be  irrepa- 
rable." Tears  of  careful  study,  selection  and  special  breeding  are 
given  to  a  breed.  It  is  then  shown  and  advertised  about  the 
country.  The  visitor  to  the  poultry  show  is  tempted  to  keep  fowls 
on  account  of  their  beauty  rather  than  their  utility.  Beautiful 
productions  bring  high  prices  and  that  which  is  highly  valued  re- 
ceives good  care.  Birds  bought  for  beauty  are  widely  scattered 
and  in  the  hands  of  the  majority  are  then  bred  for  utility. 

The  Indian  Games  have  for  the  past  few  years  had  a  great  run 
in  this  country.  While  they  were  in  the  hands  of  a  few  they  were 
advertised  extensively  and  their  virtues  well  written  up  for  the 
poultry  press.  As  a  result  they  were  in  great  demand,  at  high 
prices,  and  they  have  been  scattered  all  over  the  country.  The 
best  birds  of  England  were  imported  and  large  sums  were  spent 
by  many  breeders  to  secure  the  best.  Doubtless  many  fanciers 
have  made  considerable  money  out  of  them  but  probably  the 
country  at  large  receives  the  greater  benefit.  These  birds  have 
extraordinary  flesh  development,  a  small  amount  of  offal  and  yel- 
low skin  and  legs.  By  their  use  some  of  the  best  cross-bred  fowls 
for  the  table  may  be  produced.  As  soon  as  they  become  more 
plentiful  they  may  be  procured  by  farmers  and  market  poultry 
raisers  at  a  little  above  the  price  of  common  fowls,  and  the  table 
qualities  of  the  poultry  of  the  countiy  will  doubtless  thus  be 
improved. 

None  but  fanciers  would  perfect  such  a  breed  or  so  quickly  in- 
troduce it  to  all  parts  of  the  country.  One  having  simply  a  utility 
breed  has  no  such  motive  to  make  it  known.  He  could  get  no 
customei-s  at  paying  prices.  It  is  a  notorious  fact  that  those 
who  raise  stock  for  profit  only,  are  almost  invariably  extremely 
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reluctant  to  pay  more  for  a  stock  bird  than  he  is  worth  in  the 
market.  The  value  of  a  pure  bred  male  in  the  production  of  beef^ 
mutton  or  pork,  is  more  generally  appreciated. 

Fanciers  are  a  Benefit, — Wherever  Poultry  Exhibitions  have 
been  held  there  has  usually  been  a  great  improvement  in  the  size 
and  quality  of  the  poultry  of  the  surrounding  country.  A  fixed 
standard  for  a  breed  is  very  important.  Without  one  those  differ- 
ing in  opinion  would  breed  to  different  standards  and  every  time 
the  stock  changed  hands  it  would  be  bred  to  suit  the  ideas  of  the 
individual.  Uniformity  and  hereditary  characteristics  or  tenden- 
cies would  thus  be  weakened  or  entirely  lost. 

Without  a  doubt  great  good  has  been  accomplished  by  fanciers. 
They  have  increased  the  number  of  those  who  keep  fowl,  have 
spread  a  knowledge  of  proper  care  and  multiplied  the  desirable 
breeds.  They  also  keep  up  the  breeds  that  are  the  foundation  of 
the  market  poultry  raisers*  success.  Poultry  raisers  run  out  the 
breeds ;  the  fancier  prevents  them  from  becoming  extinct.  Mr. 
Lewis  Wright  says  on  this  subject,  "  almost  every  breed  has  some 
special  value  for  the  sake  of  which  it  could  ill  be  spared,  and  even 
when  comparatively  of  little  value  in  itself,  is  often  highly  useful 
as  a  cross."  Fanciers  take  more  pains  to  secure,  at  any  cost,  the 
best  breeding  stock  and  many  of  their  "  culls,"  or  discarded  birds, 
possess  the  best  utility  points  of  the  breed,  and  are  valuable  ma- 
terial for  the  farmer.  From  them  comes  the  raw  material  for  all 
real  improvement  in  market  poultry. 

Value  of  Poultry  Exhibitions  to  the  State. — The  foregoing  we 
believe  explains  the  true  relation  of  the  fanciers  to  the  practical 
poultry  raisers.  The  former  have,  without  doubt,  in  this  State, 
.  been  of  great  benefit  to  the  latter.  Their  exhibitions  have  in  the 
past  educated  the  public  as  to  the  merits  of  well  bred  stock.  The 
opportunity  thus  afforded  the  market  poultrymen  and  farmers. 
(as  well  as  intending  fanciers)  to  study  and  compare  the  different 
breeds  together,  is  of  great  value.  For  this  reason  Poultry,  as 
well  as  Agricultural  and  Horticultural  Exhibitions,  deserve  public 
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and  State  aid.  Their  usefulness  would  no  doubt  be  much  in« 
creased  if  more  encouragement  were  given  to  "  utility  "  exhibits. 
An  extensive  exhibit  by  market  poultry  raisers  would  increase  the 
value  of  the  "  Shows,"  and  appeal  more  strongly  to  practical  men, 
who  would  then  realize  more  fully  the  part  pure  breeds  play  in 
the  production  of  poultry  for  profit. 

If  liberal  prizes  were  offered  for  cross  bred  fowls,  geese,  ducto 
and  turkeys  for  the  table,  to  be  shown  both  alive  and  dressed,  for 
dressed  pure  breeds,  collections  of  eggs  of  the  different  varieties, 
and  for  best  capons,  both  alive  and  dressed,  the  exhibitions  would 
be  of  more  general  interest.  By  requiring  labels  giving  sex,  age, 
and  breed  of  birds,  how  they  were  crossed,  and  their  live  and 
dressed  weights,  such  an  exhibit  could  be  made  instructive  to  alL 

Quality  and  quantity  of  flesh,  greatest  bulk  in  most  valuable 
parts,  absence  of  waste  or  offal,  and  smallness  of  bone,  in  table 
poultry,  receives  too  little  consideration  in  this  country.  In 
France  table  poultry  is  produced  in  greater  perfection  than  in 
any  other  country  and  its  fattening  is  also  best  understood. 
Exhibitions  of  dressed  poultry  have  been  held  there  annually  for 
years,  and  at  a  show  in  Paris  $800.00  was  offered  in  prizes  for 
dressed  poultry,  and  two  thousand  carcasses  were  exhibited. 
French  breeders  pay  little  attention  to  beauty  or  color  of  feather. 

Birds  of  the  finest  quality  bring  the  very  highest  price  where 
they  are  appreciated.  Exhibitions  of  this  sort  educate  the  buyers 
of  table  poultry  and  create  a  demand  for  high  quality. 

If  the  best  breeds  have  lost  in  economic  value  by  being  bred 
for  show  points,  the  farmer  and  market  raiser  may  restore  the 
original  good  qualities.  This  can  be  done  by  selecting  stock  for 
their  useful  points  and  breeding,  for  several  seasons,  for  utility 
only,  but  these  qualities  can  be  immediately  recovered  by  making 
first  crosses. 

Cross  Breedinff.— Breeders  of  cattle,  poultry  and  other  stock, 
find  that  by  crossing  pure  breeds  greater  vigor  is  secured  in  the 
progeny.    The  union  of  two  varieties,  equal  in  hardiness,  gives 

15 


Digitized  by  LjOOQ IC 


226  AGRICULTCRAL   EXPERIMEXT   STATION. 

stock  that  is  more  hardy  than  the  parents.    An  iinprovement  in 
this  respect  can  be  depended  upon. 

By  such  a  combination  of  different  elements  or  tendencies  an 
impulse  is  also  given  that  usually  causes  them  to  grow  quicker 
and  larger  and  to  be  more  prolific.  By  intelligent  selection  of  the 
breeds  the  desirable  qualities  of  two  may  be  combined  in  the 
cross.  Defects  in  one  may  be  counterbalanced  by  the  influence 
of  another  and  most  or  all  of  the  best  qualities  retained. 

Stock  may  be  produced  that  will  excel  either  pure  bred  parent 
in  profitable  qualities.  Fowls  that  cannot  stand  exposure  but 
that  are  great  layers,  if  crossed  with  certain  breeds  that  are  noted 
for  hardiness  and  are  good  layers,  will  give  birds  that  are  quite 
hardy  and  also  great  layers.  The  influence  of  the  hardy  breed  to 
lessen  egg  production  is  counterbalanced  by  the  greater  vigor 
given  by  it,  which  also  sustains  egg  production  in  the  cross. 

Fowls  that  are  noted  for  table  qualities  but  are  too  tender  to  be 
reared  successfully,  may  be  used  to  produce  crosses  that  are  hardy 
and  vigorous,  and  in  quality  of  flesh  and  appearance  none  the  less 
desirable  for  the  table.  A  pure  breed  noted  for  a  certain  profita- 
ble quality  may  be  so  mated  with  another  pure  breed  that  the  fii*st 
cross  progeny  will  excel  either  of  them  in  that  particular  quality. 
Combinations  almost  without  number  may  thus  be  made. 

JF'irsi  Crosses  Most  Valuable, — For  the  reasons  given  the  best 
results  are  obtained  from  a  first  cross.  These  birds  are  so  fine 
that  there  is  a  great  temptation  to  breed  from  them,  but  they  pos- 
sess little  power  to  reproduce  their  like.  "  A  good  animal  is  a 
good  animal  however  it  may  come  but  pedigree  aJone  insures  suc- 
cession." Mixtures  take  back  to  remote  ancestors.  Cross  bred 
birds,  if  bred  from  at  all,  should  be  mated  to  pure  breeds.  In 
this  way  three  or  four  breeds  may  be  combined,  but  this  practice 
is  not  recommended  as  most  profitable  and  only  where  size  and 
hardiness  are  the  only  objects. 

The  improvement  secured  by  crossing  pure  bred  males  on  com- 
mon stock  is  due  to  the  higher  breeding  of  the  males,  or  the  power 
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of  inherited  tendencies.  A  flock  may  be  graded  up ;  made  almost 
a  pure  breed,  by  using  only  pure  bred  cocks  of  a  certain  breed  for 
several  generations.  The  worse  bred  the  females,  or  the  more 
mixed  they  are,  the  greater  will  be  the  influence  of  a  well  bred 
male  on  the  oflfspring.  Grading  with  one  breed  is  better  than 
first  crossing  with  different  breeds  if  the  progeny  is  to  be  retained 
and  bred  from.  The  first  cross  will  be  most  thrifty  and  profitable 
unless  the  original  flock  is  very  inferior.  The  purer  the  breeds 
used,  and  the  longer  they  have  been  established,  the  more  certain 
.will  be  the  results  of  a  cross.  High  grades,  in  which  the  influence 
of  a  breed  is  established,  are  nearly  equal  to  the  pure  breed,  for 
the  production  of  first  crosses.  They  cost  less  but  several  sea- 
sons' breeding  is  required  to  produce  them.  The  best  plan  is  to 
use  the  pure  breeds  each  season  for  raising  the  cross  bred  stock. 
The  latter  if  not  bred  from  at  all  may  be  forced  or  stimulated  to 
any  extent  that  is  profitable  and  no  injury  will  be  done  to  future 
generations.  The  usefulness  of  some  of  the  most  popular  new 
breeds  is  partly  due  to  their  having  been  recently  made  by  cross- 
ing. 

Cross  breeding  is  the  opposite  of  pure  breeding  and  in  and  in 
breeding  and  is  governed  by  different  laws.  In  pure  breeding,  birds 
having  the  same  inherited  excellencies  in  the  highest  degree,  are 
bred  together,  although  they  may  be  mated  so  as  to  combine  a 
minor  deficiency  in  one  bird  with  pronounced  excellencies  in  the 
same  point  in  the  others.  In  first  crossing  we  combine  two  breeds 
having  constitutionally  different  tendencies,  i.  e.,  those  that  present 
strong  contrasts  to  each  other.  Some  breeds  unite  well,  others 
do  not.  Unless  good  qualities  are  blended  and  held,  the  only 
gain  is  an  increase  in  hardiness.  If  when  crossing  a  better  sys- 
tem of  feeding  is  adopted,  much  greater  improvement  is  made. 

The  Selection  and  Mating  of  Breeding  Stock — The  selection  of 
the  finest  individuals  of  a  breed  is  of  as  much,  or  of  more  impor- 
tance, than  the  choice  of  a  breed.  Pure  breeds  have  as  strong  an 
impulse  to  perpetuate  their  inferior  characteristics  as  their  supe- 


Digitized  by  LjOOQ IC 


228  AGRICULTURAL  EXPERIMENT  STATION. 

nor  qualities.  Breed  only  from  the  best  males  that  can  be  pro- 
cured. Avoid  those  showing  the  slightest  trace  of  sickness  or  the 
effects  of  disease.  Disease,  or  a  tendency  to  disease,  is  trans- 
mitted. Weakness  re-produces  weakness,  and  vigor  begets  vigor. 
Hereditary  unsoundness  or  a  pre-disposition  to  disease,  may  be 
made  the  dominant  characteristic  of  a  strain.  The  offspring  of 
stock  that  is  very  young  or  immature,  or  imperfectly  developed, 
or  that  is  constitutionally  impaired  by  privation  or  neglect,  will 
inherit  a  condition  of  the  system  that  readily  becomes  diseased 
from  slight  exciting  causes.  Hardiness,  vitality  and  vigor  of  con- 
stitution are  of  more  importance  in  poultry  for  profit  than  all 
other  qualities  combined.  Only  the  most  vigorous  should  be 
bred  from. 

Birds  having  a  strong,  bright  eye,  that  are  cheerful  and  active  , 
and  are  not  much  above  the  average  of  tlie  breed  in  size,  are  the 
most  desirable.  A  dull  and  sunken  eye  shows  defective  nutritive 
power  and  lack  of  constitution  and  vigor.  The  progeny  of  two 
year  old  fowls  grow  larger,  mature  earlier,  and  feather  more  rap- 
idly, than  that  from  younger  stock.  A  cockerel  mated  to  mature 
hens  usually  gives  large  and  vigorous  chickens.  If  the  hens  are 
few  in  number  there  is  generally  a  preponderance  of  cockerels, 
especially  from  the  earliest  eggs.  Cockerels  are  generally  more 
eflScient  early  in  the  season  than  cocks.  If  pullets  are  to  be 
bred  from  they  should  be  mated  to  a  mature  cock.  The  earlier 
eggs  will  produce  more  cockerels  than  the  later  ones.  As  a 
rule,  other  things  being  equal,  the  fewer  the  number  of  hens 
allowed  to  a  male  the  greater  the  number  of  cockerels  produced, 
and  the  greater  the  number  of  hens  allowed,  the  greater  the  pro- 
portion of 'pullets  produced.  The  number  of  hens  that  should  be 
allowed  to  a  male  will  vary  with  the  breed,  the  age,  and  whether 
they  are^at  full  liberty  or  closely  confined.  They  should  be  mated 
early  and  remain  together  during  the  season.  Pullets'  eggs  are 
smaller^than  hens'  eggs  and  the  chickens  obtained  are  also  smaller 
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and  not  so  strong.  Size  in  progeny  is  usually  most  influenced  by 
the  hen.* 

Theory  versus  Practice.— -To  test  in  a  measure  this  knowledge, 
and  that  additional  light  might  be  gained,  as  to  the  most  desirable 
cross  matings  for  the  production  of  table  poultry,  a  number  of  ex- 
periments were  undertaken.  Many  have  written  on  this  subject 
but  it  is  hard  to  distinguish  between  that  which  is  the  result  of 
actual  experience  and  that  which  is  simply  theory  worked  out  at 
the  writer's  desk.  While  the  latter  is  of  value  to  the  experimenter 
— assists  him  to  decide  which  cross  matings  he  will  test— no  exten- 
sive poultry  keeper  can  safely  follow  advice  based  on  theory  only. 
Some  breeds  combine  well,  while  others,  apparently  just  as  well 
suited  for  crossing,  owing  to  some  influence  that  is  difficult  to  ac- 
count for,  do  not  give  good  results. 

Fowls,  as  well  as  animals,  have  beside  those  qualities  which  are 
developed  and  readily  seen,  many  others,  also  inherited  from  an- 
cestors, which  remain  latent  and  do  not  show.  These  inherited 
tendencies  which  have  been  latent  or  suppressed  for  a  long  time, 
may  be  made  active  by  crossing,  or  by  certain  combinations  of 
blood  in  pure  breediug.  This  cropping  out  of  old  ancestral 
qualities  is  termed  **  breeding  back,"  "  throwing  back," and  "re- 
version." 

Inheritance  may  be  strong  in  a  pure  breed  but  its  prepotency 
weak,  when  it  is  crossed  with  another  breed.  Again,  prepotency 
may  be  strong  in  one  sex  of  a  breed  and  weak  in  the  other.  There 
are  so  many  invisible  tendencies  and  forces  that  the  results  of  a 
-cross  can  not  be  foretold  with  any  certainty.  The  types  of  some 
breeds  are  obliterated  or  absorbed  by  crossing.  Some  character- 
istics are  never  blended  by  crossing  but  are  transferred  in  an 
4inmodified  state  from  either  parent.     By  crossing,  characteristics 

*  In  preparing  the  foregoing  we  have  appropriated  ideas  wherever  we  have  found  them,  and 
would  give  credit  to  the  following  publications  aa  the  source  of  rouny  of  them.  Darwin's  "  Plants 
and  Animals  under  Domestication  "  ;  Miles'  "Stock  Breeding";  Wright's  '*  Illustrated  Book  of 
Poultry*';  Tegetmeier's  '•  Poultry  for  the  Table  and  Market,  versus  Fancy  Fowls."  Articles  by 
Mason  C.  Weld. 
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may  bo  obliterated,  breeds  modified,  degenerated,  or  new  breeds 
formed. 

Different  stock  will  be  required  to  raise,  with  hens  in  mid- win- 
ter, chickens  that  are  sold  as  roasters  when  weig'hing  4  to  6  lbs. 
each,  than  is  necessary  when  broilers  are  reared,  by  artificial 
means,  that  are  marketed  when  they  weigh  li  to  2  lbs.  each.  For 
the  production  of  capons,  stock  that  is  hardy  enough  to  grow  in 
winter,  that  does  not  de-velop  sexually  until  nearly  full  grown  and 
that  will  make  the  largest  and  IiB^iest  fowl  possible,  is  the  most 
desirable.  "\.  ^^ 

In  many  markets  in  this  country  dressedt^iQwls  having  yellow 
legs  and  skin  are  prefen*ed  to  those  having  blacky  blue  or  white 
legs  and  white  flesh,  even  though  the  latter  are  more  plump,  ten- 
der and  juicy.  In  England  and  France  yellow  skin  and  legs  are 
looked  upon  with  disfavor,  as  indicating  coarseness,  a  lack  of 
flavor,  and  of  the  finest  qualities.  Of  late  years  in  New  York  and 
Philadelphia  markets  there  is  no  distinction  made  in  this  respect 
where  the  poultry  is  of  high  quality.  In  the  east,  as  a  rule,  the 
ordinary  market  stock  sells  best  if  yellow.  As  long  as  this  preju- 
dice exists  the  average  raiser  will  find  it  best  to  comply  with  the 
demand  and  be  particular  to  furnish  yellow  poultry,  but  the  pro- 
ducer of  the  highest  quality  of  dressed  poultry,  or  one  who  sells 
direct  to  customers,  need  not  on  account  of  this  be  restrained  from 
using  some  of  the  finest  material  for  market  purposes. 

Qualities  Desired  in  a  liable  FowL  —  Hardiness  is,  without 
doubt,  of  the  first  importance  in  poultry  raised  for  the  table,  that 
there  may  be  but  slight  loss-  Quick  growth  and  early  maturity, 
good  feeding  qualities  and  disposition  to  readily  take  on  fat,  or 
the  ability  to  return  the  largest  profit  for  food  consumed,  are  also 
indispensable  to  profitable  production,  while  a  good  quality  of 
flesh  that  is  tender  and  juicy  with  the  largest  amount  on  breast, 
back  and  wings,  as  well  as  fine  bones  and  least  amount  of  ofifal, 
gives  the  finest  carcass.  Excessive  length  of  leg  or  neck,  promi- 
nent joints,  angular  projections  of  the  frame,  as  well  as  a  large 
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amount  of  offal,  are  undesirable.  A  nervous  disposition  is  also 
not  desirable.  Breeds  with  small  combs  usually  make  the  best 
table  fowl  and  are  more^readily  fattened. 

There  are  no  breeds  more  hardy  than  Cochins  and  Brahmas. 
Cochin  chickens  can  be  raised  when  all  other  breeds  would  perish. 
None  are  so  free  from  colds  or  croup,  or  better  able  to  thrive 
under  close  confinement,  or  in  cold  weather.  They  are  also  great 
feeders  and  fatten  readily.  Their  defects  are  thin  breasts,  large 
legs,  coarse  bones,  and  angular  frames. 

For  quick  growers,  Houdans,  Creve-coeurs,  Wyandottes  and 
Plymouth  Bocks,  are  good  material  and  the  two  latter  are  fairly 
hardy,  and  are  of  a  broad  and  blocky  build.  Plymouth  Bocks 
have  rather  coarse  flesh  and  also  dark  pin  feathers,  if  dressed 
when  young. 

For  heavy  flesh  development  the  Dorking  with  its  wide  build 
and  rectangular  form,  or  outline,  is  noted,  as  well  as  the  solid 
fleshed  Games  and  especially  the  extraordinarily  developed  Indian 
Game.  Houdans  are  also  very  plump  having  considerable  flesh 
on  the  back  as  well  as  on  the  breast  and  small  bones.  Games  are, 
however,  slower  growers,  and  none  of  these  birds  are  as  hardy 
as  could  be  desired,  the  Dorking  especially  being  very  tender 
and  very  hard  to  rear.  Indian  Games  have  long  necks  and  legs, 
are  too  closely  and  thinly  feathered  to  withstand  cold,  and  are 
liable  to  disease.  It  seems  that  the  most  desirable  flesh  develop- 
ment and  greatest  hardiness  are  not  found  abmbined  in  one  breed. 

EXPERIMENTS  IN  CROSSING  PURE  BRED  FOWLS. 

For  the  first  season's  experiment  in  crossing,  twelve  varieties  of 
pure  bred  fowls  were  procured.  Although  not  exhibition  birds 
they  were  typical  fowls  of  their  kind  and  from  prize  winning 
strains.  They  were  selected  for  their  vigor  and  good  condition 
rather  than  for  their  fancy  points,  and  most  of  them  were  secured 
at  a  moderate  price.  With  them,  sixteen  combinations  were  at- 
tempted and  the  yards  were  made  up  as  follows : 
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Indian  Game  Cockerel Light  Brahma  hens. 

Houdan  hens. 
Indian  Game  Cockerel Golden  Wyandotte  hens. 

Buff  Cochin  hens. 
White  Wyandotte  Cockerel Light  Brahma  hens. 

Indian  Game  hens. 
Buff  Cochin  Cock Light  Brama  pullets. 

Plymouth  Rock  pullets. 

Houdan  Cockerel Partridge  Cochin  hens. 

Silver  Gray  Dorking  Cock Indian  Game  pullets. 

Dark  Brahma  pullets. 
Houdan  Cock Indian  Game  hens. 

Light  Brahma  hens. 
Silver  Duckwing  Game  Cockerel.  - . .  Dark  Brahma  hens. 

Silver  Gray  Dorking  hens. 

Plymouth  Eock  Cockerel. Buff  Cochin  hens. 

Dark  Brahma  Cockerel —  Silver  Wyandotte  hens. 

Indian  Game  and  Partridge. 

Cochin  first  cross  pullet. 
Late    in    the   season   Indian    Game 

Cockerel Plymouth  Rock  pullets. 

Most  of  the  yards  contained  two  varieties  of  hens  or  pullets  but 
those  were  put  togethet  that  produced  eggs  of  a  different  size  and 
color,  therefore  the  eggs  were  easily  distinguished.  The  stock 
was  bought  from  different  parties  and  birds  two  years  old  were 
chosen  in  preference  to  those  that  were  younger.  As  they  had 
been  raised  and  cared  for  differently,  and  were  of  different  ages, 
as  well  as  differently  housed,  no  attempt  was  made  to  compare 
their  egg  yields.  They  were  rather  restricted  for  house  and  yard 
room.  They  were  fed  a  well  scalded  mess  of  corn  meal,  bran,  and 
beef  scraps  in  the  morning,  oats  or  cracked  barley  at  noon,  and 
corn  at  night.    A  large  number  of  eggs  were  received  from  them 
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but  the  per  cent,  of  fertility  was  very  low,  while  in  many  that  were 
fertile  the  germ  seemed  weak  and  did  not  mature.  But  little  fresh 
meat,  or  ground  raw  bone,  or  green  food,  was  fed. 

The  Houdan  cock  was  three  years  old  and  was  found  to  be 
worthless.  He  was  fairly  plump  and  heavy  but  the  eggs  from  this 
yard  did  not  hatch.  But  one  or  two  chickens  were  raised  from  the 
Houdan  cockerel,  as  he  died  early  in  the  season.  None  of  the 
Houdan  hens  were  lost.  They  were  bright  and  active,  seemed 
fairly  hardy,  and  laid  a  good  number  of  white  eggs. 

The  Dorkings  w^ere  bright  and  cheerful  but  lacked  vigor,  and 
were  sensitive  to  cold  and  damp.  They  were  badly  reduced  at 
moulting  time,  and  several  had  "  bumble  foot,"  an  affection  to 
which  they  seem  to  be  predisposed. 

The  Indian  Game  cockerels  were  tender  and  subject  to  colds 
while  immature,  but  seemed  quite  strong  and  vigorous,  later.  A 
lot  of  cockerels  bought  of  Sharp,  of  New  York  State,  had  the 
foulest  kind  of  roup  when  received.  Part  were  killed  and  the 
others  were  cured  after  a  long  course  of  treatment  but  they  were 
continually  getting  out  of  condition  and  the  mortality  among  their 
chickens  was  large.  It  would  have  been  better  to  have  killed 
them  all  when  received.  Other  stock  bought  from  two  different 
parties  was  as  fine  as  we  have  seen.  The  pure  Indian  Games, 
however,  showed  a  constitutional  tendency  to  canker,  eruptions 
about  the  head,  and  colds.  They  were  on  the  whole  more  subject 
to  disease  than  many  of  the  other  pure  breeds.  This  experience 
I  find  agrees  with  that  of  many  others  who  harve  bred  them  for  a 
considerable  time. 

The  Buff  Cochins  were  hardy  and  healthy  at  all  times,  and  laid 
a  surprisingly  large  number  of  eggs  in  the  very  coldest  weather. 

The  Plymouth  Rock  pullets  laid  a  large  number  of  rather  small 

eggs  but  moulted  badly,  and  several  died  the  latter  part  of  the 

summer.    Our  Golden  Wyandotte  and  Silver  Wyandotte  hens  and 

White  Wyandotte  cockerel  were  thrifty,  and  appeared  to  be  next 

to  the  Brahmas  and  Cochins  in  hardiness.    They  were  apparently 
Id 
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more  hardy  tbao  the  Plymouth  Bocks,  though  the  latter  were 
yearlings.  Silver  Wyandottes  laid  the  largest  eggs  of  all,  as  well 
as  a  good  number. 

The  Dark  Brahmas  were  less  hardy  than  the  light  variety ;  the 
latter  kept  in  the  best  condition  under  the  same  care.  These  im- 
pressions in  regard  to  the  breeds  should  not  be  given  too  much 
weight,  as  the  birds  probably  did  not  have  an  equal  chance  before 
we  procured  them,  and  some  are  more  unfavorably  affected  by 
confinement,  and  besides  there  is  a  great  difference  in  the  various 
strains  or  families  of  the  same  breed. 

Eggs  were  set  under  hens  and  in  incubators  but  the  results  were 
the  same  in  each  case.  Others  we  found  were  also  getting  but  a 
small  per  cent,  of  chickens  from  the  eggs  set.  A  great  variation 
was  noticed  in  the  strength  and  hardiness  of  the  chickens  of  the 
various  crosses. 

From  some  yards  no  eggs  were  hatched,  from  others  no  chickens 
were  raised  to  maturity.  While  a  number  of  chickens  of  the  Dork- 
ing and  Indian  Game  cross  were  hatched,  none  were  reared  to 
maturity.  Of  all  the  crosses  the  chickens  from  the  Indian  Game 
and  Light  Brahma,  and  Indian  Game  and  Buff  Cochin,  seemed  to 
do  the  best.  Those  from  the  White  Wyandotte  and  Indian  Game 
came  next ;  they  were  lumps  of  flesh  at  all  times,  and  quick  grow- 
ers. The  Indian  Game  and  Golden  Wyandotte  cross  were  next 
in  thrift.  The  Plymouth  Bock  and  Buff  Cochin  combination  was 
less  thrifty  and  seemed  undesirable,  while  the  Dark  Brahma  and 
Silver  Wyandotte  cross  gave  the  least  desirable  results. 

DESCRIPTION  OF  CROSSES. 

Indian  Game  and  Light  Brahma, — Cockerel ^  plumage  similar 
to  Light  Brahma  but  darker,  with  some  yellow.  Larger  than 
Brahma  and  between  the  two  in  shape,  comb  and  wattles  the 
same  as  Brahma.    Body  wide,  legs,  long. 

Pallet^  plumage  brown  with  penciled  feathers,  dark  hackles. 
Eesemble  Brown  Malay  hen  except  in  the  slight  leg  feathering. 
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Lay  well,  eggs  as  large  as  Brahmas.  Each  sex  is  as  uniform  in 
size  and  in  color  as  a  pure  breed.  They  are  hardy,  quiet,  good 
feeders,  and  are  closely  feathered.  There  was  hardly  any  loss 
among  the  chickens.    A  very  desirable  cross. 

Indian  Game  and  Houdan, — Plumage  black,  or  slightly  mixed 
with  white,  small  crests.  Cockerels  have  flesh  colored  legs  and 
pullets  dark  legs.  Are  active,  grow  quick,  and  fairly  hardy. 
There  is  not  much  difference  in  size  between  cockerels  and  pullets. 
Are  uniform  in  appearance. 

Indian  Game  and  Golden  Wyandotte, — In  plumage  and  appear- 
ance most  like  Golden  Wyandotte.  Markings,  uniform.  Fairly 
hardy,  quick,  active,  and  plump  at  any  age.  Disposition,  rather 
excitable.  Cockerels  much  larger  than  pullets.  But  slight  loss 
among  chickens. 

Indian  Game  arid  Buff  Cochin, — None  but  pullets  reared.  Sim- 
ilar in  plumage  and  appearance  to  Light  Brahma  cross.  Not  so 
closely  feathered,  legs  shorter  and  more  feathers  on  them.  Larger 
and  brighter  comb. 

White  Wyandotte  and  Light  Brahma, — In  appearance  between 
the  two.  Both  rose  and  single  combs  appear.  Body  more  stocky 
than  Brahma,  legs  shorter,  plumage,  faded  and  muddy.  Show 
more  red  in  comb  and  face  than  Brahmas.  Disposition,  quiet ; 
good  feeders  and  hardy.     Cockerels  grow  very  large. 

Wfhite  Wyandotte  and  Indian  6ra7?ie.— Plumage  similar  to  Sil- 
ver Wyandotte,  dark  with  gray  neck ;  breast  feathers  in  pullets 
slightly  spangled  with  white;  legs  and  neck  short;  rose  comb. 
Grow  quickly,  and  are  always  plump  and  hardy.  Pullets  are  ex- 
cellent layers.  Cockerels  not  much  larger  than  the  pullets.  A 
desirable  cross. 

Houdan  and  Partridge  Cochin — Plumage,  a  mixture  of  the  two. 
Small  crests;  legs,  both  light  and  dark,  and  feathered;  active, 
quick  growers. 

Silver  Gray  Dorking  and  Dark  Brahma, — Cockerel^  plumage. 
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similar ;  larger  pea  comb ;  legs,  short  and  feathered ;  long  body  ; 
hardy.  Pullet,  large,  Dorkiug  shape  and  plumage;  feathered 
legs ;  single  comb.  Very  bright  and  thrifty.  Good  layers.  Uni- 
form in  size  and  plumage,  and  handsome.  An  excellent  cross  for 
both  utility  and  beauty. 

Silver  Duckwing  Game  and  Dorking, — Plumage,  the  same  and 
very  handsome.  Single  comb  and  willow  legs.  Body,  plump. 
Pullets  great  layers  of  small,  white  eggs.  Good  for  table  but  best 
for  eggs. 

Plymouth  Rock  and  Buff  Cochin.  -Plymouth  Kock  plumage 
occasionally  with  pome  buff  feathers.  Tall  and  gaunt;  single 
combs.     Were  not  thrifty. 

Indian  Game  and  Plymouth  Pock, — Cockerel  between  Indian 
Game  and  Plymouth  Eock  in.  shape.  Comb,  like  Indian  Game ; 
plumage,  like  Plymouth  Rock ;  body,  plump  and  solid.  Pullets  all 
black  and  more  like  Indian  Game  in  shape.  Shanks  dark,  feet 
yellow.  Considerable  loss  among  chickens.  Others  make  the 
same  complaint.  In  our  case  it  might  have  been  due  to  the  poor 
condition  of  the  cock,  which  was  one  of  those  mentioned  as  hav- 
ing been  out  of  condition. 

Silver  Wyandottes  are  said  to  have  received  in  their  make-up 
some  Dark  Brahma  blood.  This  may  account  for  the  unsatisfac- 
tory results  gained  by  crossing  these  hens  with  the  Dark  Brahma 
Cockerel.  The  cockerels  from  the  Indian  Game  Cock  and  Light 
Brahma  hens,  most  resembled  the  Light  Brahmas,  while  the  pullets 
were  most  like  the  Indian  Games.  In  this  cross  the  female  par- 
ent has  more  influence  on  the  size.  Cockerels  from  the  Indian 
Game  Cockerel  and  Plymouth  Bock  hens,  had  the  Plymouth  Bock 
plumage,  while  the  pullets  were  black. 

This  cross  bred  stock  was  exhibited. at  the  Kingston  Fair,  at  the 
State  Fair,  and  at  the  Exhibition  of  the  Rhode  Island  Poultry 
Society,  at  the  Pawtucket  Skating  Rink.  Placards,  giving  the 
matings  which  produced  the  cross,  were  placed  on  the  coops  of 
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each  kiud,  and  at  the  last  named  exhibition  dressed  specimens 
were  also  shown.  The  latter  were  hung  up  in  a  row  on  hooks, 
each  carcass  bearing*  a  tag  giving  the  cross,  the  sex,  and  the 
weight  both  alive  and  dressed.  The  poultry  keeper  could  thus 
compare  the  live  birds  with  those  that  were  dressed,  as  well  as 
compare  the  difference  in  the  amount  of  shrinkage  between  the 
different  crosses  when  prepared  for  market. 

The  Poultry  Exhibition  was  held  the  last  week  in  December. 
Most  of  the  stock  was  sufficiently  matured  to  have  passed  the  ten- 
der stage  and  market  men  would  have  classed  it  as  fowl.  In  the 
following  table  is  given  both  the  live  and  dressed  weights,  actual 
shrinkage  and  per  cent,  of  shrinkage,  of  the  different  specimens 
of  dressed  poultry  that  were  exhibited.  As  there  was  a  difference 
in  the  age  of  some  of  the  crosses  their  weights  can  not  be  justly 
compared  in  judging  of  their  growth,  as  could  have  been  done  if 
all  had  been  of  one  age  and  dressed  when  most  marketable. 

It  will  be  noticed  that  the  proportion  of  shrinkage  was  the  least 
in  some  of  the  capons  and  light  in  the  slips.  The  old  capon, 
weighing  11  lbs.,  8  oz.,  lost  7  per  cent ;  the  young  capon.  White 
Wyandotte  and  Indian  Game  cross,  weighing  8  lbs.,  7  oz.,  lost  8 
per  cent. ;  the  Dorking  and  Dark  Brahma  young  capon,  weighing 
7  lbs.,  11  oz.,  lost  16  per  cent. ;  the  Plymouth  Rock  and  Buff  Co- 
chin slip,  weighing  8  lbs.,  15  oz.,  lost  13  per  cent.,  and  the  Silver 
Duckwing  Game  and  Dorking  slip,  weighing  5  lbs.,  9  oz.,  lost  16 
per  cent. 

The  heaviest  cockerels  were  Indian  Game  and  Golden  Wyan- 
dotte, 8  lbs.,  3  oz. ;  Indian  Game  and  Light  Brahma,  8  lbs.,  2  oz. ; 
Dorking  and  Dark  Brahma,  8  lbs.,  2  oz.,  and  White  Wyandotte 
and  Light  Brahma,  8  lbs.,  1  oz.,  there  being  only  a  difference  of 
a  couple  of  ounces  in  their  weights.  The  White  Wyandotte  and 
Light  Brahma  shrunk  13  per  cent. ;  the  Indian  Game  and  Golden 
Wyandotte  14  per  cent. ;  the  Dorking  and  Dark  Brahma  18  per 
cent,  and  the  Indian  Game  and  Light  Brahma  19  per  cent. 

Of  the  pullets  the  Indian  Game  and  Light  Brahma  cross,  weigh- 
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ing  6  lbs.,  9  oz.,  lost  in  dressing  11  per  cent.,  and  the  White  Wyan- 
dotte and  Light  Brahma,  weighing  6  lbs.,  11  oz.,  lost  15  per  cent. 
All  of  the  above  mentioned  birds  were  in  fine  condition  when 
dressed,  and,  with  the  exception  of  the  old  capon,  were  so  nearly 
alike  in  age  that  they  may  be  justly  compared. 
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DESCRIPTION  OF   CARCASSES. 

Indian  Game  and  Light  Brahvia.  Cockerel. — Full  breast  and 
heavy  thighs;  very  yellow  shanks.  Flesh,  light  colored;  skin, 
fine  and  yellow ;  fat,  evenly  distributed.    Legs  and  neck  too  long. 

PulleL—Yery  round  bodied  and  very  plump  in  breast  and  rump. 
Fat,  evenly  distributed ;  skin,  fine  and  yellow  ;  flesh,  light  colored. 
Finest  carcass  of  all. 

Indian  Game  and  Tloudan,  CbeXrer^Z.— Plump  breast,  good 
thighs  and  rump  ;  white  skin  and  bluish  flesh.  Considerable  flesh 
on  back.  Fat,  white  and  even  ;  legs,  flesh  colored  and  with  fifth 
toe. 

Pullet— IkegSy  dark ;  fat,  yellow ;  skin,  fine  grained  and  tender ; 
flesh,  bluish  like  a  turkey. 

Indian  Game  and  Golden  Wyandotte,  CockereL—HvediSi  and 
thighs  fairly  plump ;  rump,  full ;  legs  and  skin,  yellow ;  fat,  yel- 
low ;  dark  pin  feathers.    Bather  long  in  leg. 

Pallet, — Much  smaller  in  size  than  cockerel.  Breast  and  thighs 
plump  and  of  good  color;  skin,  very  yellow  ;  fat,  yellow;  shanks, 
dark  and  feet  yellow. 

Indian  Game  aiul  Baff  Cochin.  Pallet, — Breast  and  thighs 
plump;  fat,  very  yellow  and  unevenly  distributed;  skin,  rather 
coarse  and  very  yellow ;  shanks  very  yellow. 

White  Wyandotte  and  Light  Brahma,.  Cockerel, — More  angu- 
lar than  the  others.  Less  flesh  on  breast  and  body  ;  flesh,  good 
color ;  skin,  fine  and  good  color ;  shanks,  yellow ;  fat,  uneven. 

Pullet — Not  so  wide  in  breast  or  full  in  flesh  as  some  others. 
Flesh,  fine  grained,  of  good  color;  shanks,  yellow;  fat,  uneven  ; 
skin,  light  yellow,  very  fine  grained  and  handsome.  A  fine  car- 
cass, evidently  second  or  third  best. 

White  Wyandotte  and  Indian  Garne,  Cockerel, — Body  smaller 
and  narrower  than  Indian  Game  and  Light  Brahma  cross  but  not 
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SO  leggy.     Rump,  plump ;  flesh,  light  colored ;  skin,  of  a  fine  yel- 
low but  coarse  in  places ;  legs  and  fat  very  yellow. 

Pullet — Smaller.  Breast  very  plump  and  round,  but  not  so  wide. 
Less  rump ;  skin,  fine,  tender  and  yellow  ;  fat,  yellow.  Probably 
second  best  pullet. 

Silver  Gray  Dorking  and  Dark  jBraAjna.—FleQh,  full,  white  or 
pink,  soft  and  tender ;  skin,  fine  and  pearly  white ;  fat,  light  col- 
ored ;  breast,  long. 

Silver  Duckioing  Game  and  Dorking.  Cockerel. — Solid  body ; 
flesh,  bluish ;  legs,  flesh  colored.  Pullet.  Breast,  plump  and 
tender  ;  fat,  light  yellow  and  evenly  distributed;  flesh,  bluish; 
skin,  fine ;  legs,  willow. 

Plymouth  Rock  and  Buff  Cochin. — Rather  sharp  in  breast ;  not 
so  yellow  ;  skin,  coarse ;  pin  feathers  show ;  legs,  fine  yellow. 

Iloudan  and  Partridge  CbcAm.— Plump  bodied  and  tender;, 
flesh,  bluish  ;  legs,  light  and  black. 

The  opinion  of  poultry  judges,  veteran  breeders  and  market- 
men  was  sought  as  to  the  relative  value  of  the  difl'erent  crosses 
for  table  purposes,  as  shown  by  these  specimens.  They  unani- 
mously pronounced  the  Indian  Game  and  Light  Brahma  cross 
pullet  the  finest  carcass.  The  finest  cockerel  was  also  of  this 
cross.  The  White  Wyandotte  and  Indian  Game  pullet  was  pro- 
nounced second  best  by  most  and  the  White  Wyandotte  and  Light 
Brahma  pullet  about  as  fine.  An  Indian  Game  and  Golden  Wy- 
andotte cockerel  was  considered  second  best  cockerel  and  the 
Dorking  and  Dark  Brahma  third. 

The  judging  was  in  accordance  with  the  popular  demand  for 
yellow  poultry.  If  these  birds  had  been  cooked  alike,  brought 
to  the  table  and  tested  by  the  same  parties  for  the  finest  flavor 
and  the  tenderest  and  most  juicy  flesh,  the  verdict  might  or  might 
not  have  been  in  favor  of  the  white  or  black  legged,  and  white  or 
blue  fleshed  specimens  of  the  Dorking  or  Houdan  crosses. 

Judging  from  these  experiments,  the  raiser  of  market  poultry 
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will  not  make  a  mistake  if  he  crosses  Indian  Game  cockerels  or 
cocks  on  Light  Brahma  hens,  or  on  any  variety  of  Wyandotte 
hens ;  or  Wyandotte  males  on  Indian  Game  hens  or  Li^ht  Brahma 
hens.  It  was  found  that  Indian  Games  and  their  crosses  were 
harder  to  pluck  and  more  difficult  to  caponize  than  any  other  of 
the  crosses. 

As  half  the  stock  reared  on  an  egg  farm  will  be  cockerels,  which 
should  be  marketed  at  the  roaster  age,  and  as  the  hens  (accord- 
ing to  the  best  authorities)  should  also,  to  get  the  most  profitable 
results,  be  marketed  after  their  fii-st  season's  laying  and  before  they 
commence  to  moult,  it  will  be  seen  that  marketable  qualities  as 
well  as  hardiness  may  not  be  even  secondary  to  the  greatest  egg 
producing  qualities,  in  stock  kept  for  egg  production. 

These  experiments  in  cross  breeding  will  be  continued.  Some 
of  last  season's  matings  will  be  repeated  and  the  same  varieties 
mated  in  a  reversed  order  ;  a  few  cross  breds  will  also  be  mated 
to  different  pure  breeds  to  unite  three  breeds.  The  results  will 
be  published  from  time  to  time. 

In  addition  to  the  buildings  described  in  the  Fourth  Annual 
Report,  pages  90  to  93,  there  have  been  erected  during  the  past 
year  a  house  for  brooding  young  chickens  and  a  turkey  shed. 
The  latter  is  similar  to  a  carriage  shed,  with  slatted  front  and  is  20 
feet  long  by  12  wide.  Early  in  the  spring  a  few  turkeys  were  pro- 
cured from  one  of  the  largest  Bhode  Island  turkey  raisers,  also  a 
wild  gobbler  from  Maryland,  in  hopes  that  there  might  be  raised, 
and  introduced  about  the  State,  hardy,  half  wild  turkeys  for  breed- 
ing. A  number  of  visits  were  made  to  extensive  turkey  raisers, 
successful  and  unsuccessful,  to  learn  their  methods  of  manage- 
ment. 

The  brooder  house,  referred  to,  is  40  feet  long  by  15  wide  and 
runs  east  and  west.  It  has  a  double  pitch  roof,  is  6  feet  high  at 
the  back,  7  feet  at  the  ridge  (which  is  3  feet  from  the  back)  and  4 
feet  high  in  front.  It  is  covered,  both  roof  and  sides,  with  "  Ne- 
ponsett"  paper  and  is  painted.    Inside,  along  the  back  of  the 
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house  is  a  3-foot  passageway  with  a  door  opening  out  at  each  end. 
The  brooders  run  the  length  of  the  building  alongside  this  pas- 
sageway and  are  heated  by  hot  water  pipes  from  a  No.  2  **  Thayer 
Hot  Water  Heater."  This  is  located  at  the  west  end,  in  a  4  by  5 
pit  that  is  3  feet  deep,  and  is  connected  with  a  cement  chimney. 
This  size  of  heater  has  a  capacity  much  greater  than  is  required 
to  heat  this  house,  and,  it  is  thought,  will  be  sufficient  should  it 
be  extended  50  feet,  or  if  a  double  brooder  house,  25  feet  long 
running  north  and  south,  should  be  connected  with  it. 

The  flow  pipes  consist  of  two  one-inch  pipes  connected  by  head- 
ers and  run  the  whole  length  of  the  building  within  the  brooders. 
The  return  pipes  are  the  same  in  size  and  number  and  both  run 
side  by  side,  the  return  being  in  front.  There  is  a  slight  pitch  to 
the  pipes,  the  end  farthest  from  the  heater  being  higher,  about  5 
inches  rise  in  the  35  feet. 

At  this  end,  farthest  from  the  heater,  they  extend  upright  and 
project  above  the  brooders  about  18  inches  where  the  flow  is  con- 
nected to  the  return  by  a  header.  From  this  highest  point  in  the 
circulation,  a  vent  pipe  for  the  escape  of  steam,  rises  and  turns 
down  into  the  w^ater  tank  just  above.  A  feed  pipe,  in  which  there 
is  a  check  valve  to  prevent  water  backing  up,  runs  from  the  bot- 
tom of  the  water  tank  and  connects  with  the  return  pipe  at  its 
lowest  point  at  this  end  of  the  building. 

The  brooders  are  boxed  up,  having  hinged  covers  above  and  a 
slide  in  front,  so  they  may  be  closed  tightly,  thus  enabling  one  to 
confine  most  of  the  heat  if  necessary.  They  are  also  lighted  by 
a  pane  of  glass,  3  by  10,  inserted  in  the  front  of  each.  The  brood- 
ers are  about  2^  feet  from  front  to  back ;  the  passageway  being  3 
feet  wide,  leaves  the  pens  about  9^  feet  long.  There  are  eleven 
of  these  indoor  pens,  six  of  them  2^  feet  wide  and  five  5  feet  wide. 
The  brooders  are  of  the  same  width  as  the  pens  and  a  foot  high. 
They  are  not  enclosed  within  the  pons  but  their  slides  open  into 
them.  One-inch  mesh,  wire  netting  is  used  for  the  partitions. 
Doors  open  out  over  the  brooders  at  the  back  of  each  pen  and 
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give  access  from  the  passage  way.  The  brooders,  not  being  in  the 
pens,  are  more  easily  looked  after ;  the  covers  may  be  raised  for 
ventilation  or  thrown  back  entirely,  to  give  more  heat  to  the  build- 
ing. The  pipes  in  the  brooder  nearest  the  heater  are  4  or  5  inches 
fi*om  the  ground  and  10  inches  high  at  the  other  end,  but  the 
chambers  may  be  filled  up  and  the  distance  lessened,  if  desired. 
The  pens  were  made  of  a  width  to  contain  one  or  two  windows. 
The  windows  are  28  by  23  inches  and  are  located  high  enough  to 
give  room  for  a  slide  door  beneath,  8  inches  high.  These  doors 
are  half  as  long  as  the  space  beneath  the  windows.  This  building 
and  system  of  piping  has  up  to  the  present  time  proved  satisfac- 
tory. The  building  is  not  floored  but  was  made  rat  proof  in  the 
following  way :  The  earth  was  excavated  to  the  depth  of  12  inches 
below  the  bottom  of  the  sills.  Hemlock  boards  one  foot  wide 
were  nailed  to  the  posts  upon  which  the  sills  rest  and  close  up  to 
the  sill  around  the  building,  and  the  entire  ground  surface  inside 
the  building  was  then  covered  with  wire  netting,  half  inch  mesh, 
laced  together  with  wire  at  all  joints  and  extending  up  to  the  sills 
where  it  was  securely  fastened.  The  house  was  then  filled,  level 
with  the  sills,  with  fine  gravel. 

An  illustration  of  this  building  is  given  opposite. 

The  work  with  incubators  has  been  subordinate  to  other  exper- 
iments. •  As  good  success  has  been  had  in  hatching  with  incuba- 
tors as  with  hens.  When  large  numbers  of  chickens  are  to  be 
reared  there  is  no  question  as  to  the  great  advantage  derived  from 
using  incubators  and  brooders.  The  new  "  Challenge  "  incubator 
gives  as  good  satisfaction  as  any  machine  we  have  tried  (Monarch, 
old  style,  and  Prairie  State)  and  is  run  with  the  least  labor. 

Experiments  in  caponizing  were  continued  the  past  season,  and 
birds  were  operated  upon  here  and  in  various  parts  of  the  State 
to  teach  the  operation.  Capons  were  shown  at  the  several  Agri- 
cultural Fairs  and  at  the  winter  Poultry  Exhibition.  Bulletin  No. 
20,  Dec,  1892,  gives  the  results  of  the  experiments  of  two  seasons 
and  our  study  of  the  subject ;  the  method  of  operating  and  the 
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various  tools  used  are  also  illustrated  and  described.  Arrange- 
ments have  been  made  to  give,  at  the  Station,  free  instruction  in 
caponizing  to  any  one  living  in  the  State. 

A  number  of  ducks  and  geese  were  reared,  and  an  experiment 
to  learn  how  crosses  between  Embden  and  Toulouse  geese  com- 
pare in  growth  and  weight,  with  each  breed,  pure,  as  well  as  to 
show  which  cross  is  the  more  desirable,  has  been  arranged  for  the 
coming  season. 

The  "  Neponsett "  lied  Rope  Roofing  paper,  manufactured  by 
F.  W.  Bird  &  Son,  East  Walpole,  Mass.,  and  sold  by  most  dealers, 
used  for  covering  the  buildings,  gives  satisfaction,  being  water 
and  wind  proof,  and  we  have  learned  that  others  who  have  given 
it  a  much  longer  test  are  equally  well  satisfied  with  its  desirability. 
It  has  here  received  two  coats  of  paint  as  soon  as  put  on. 

A  considerable  number  of  letters  containing  questions  relating 
to  the  poultry  industry  have  been  answered  during  the  year. 

The  New  Bedford,  Worcester  and  New  York  City  Poultry  Ex- 
hibitions have  been  visited  in  the  interests  of  this  Division  and 
much  valuable  information  thereby  gained. 

DONATIONS. 

The  Safety  Egg  Carrier  Co.,  of  Harvard,  Mass.,  have  donated 
a  sample  of  their  egg  carrier  and  we  feel  that  it  is  worthy  of  being 
brought  to  the  notice  of  shippers,  especially  those  who  supply 
"  Gilt  Edge  "  goods  to  families  and  stores.    See  illustration. 
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Dr.  W.  A.  Tremaine,  of  123  Academy  Ave.,  Providence,  pre- 
sented this  Department  with  a  Physician's  Head  Mirror  with 
which  to  attempt  caponizing  by  lamp  light ;  and  an  atomizer  hav- 
ing a  nozzle  pointing  downward  was  also  donated  by  Geo.  P. 
Pilling  &  Son,  117  S.  Eleventh  St.,  Philadelphia,  Pa. 
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APICULTUEAL   DIVISION. 


SAMUEL  CU8HMAN. 


The  sixteen  colonies  prepared  for  winter  in  the  fall  of  1891 
came  through  without  the  loss  of  a  colony  and  all  were  soon  very 
populous.  They  were  made  use  of  last  spring  to  teach  a  class  of 
students  the  management  of  bees.  Two  colonies  were  made 
worthless  by  illustrative  manipulation  but  as  the  season  was  an 
unusually  good  one  for  honey,  we  were  able,  by  doubling  up  a 
number  of  colonies  (very  little  increase  in  the  number  of  colonies 
being  allowed),  to  get  an  unusually  large,  crop  for  this  State. 
Very  little  honey  was  gathered  in  June  but  the  flow  was  such  in 
July  that  on  August  8th,  372J  pounds  of  well  ripened  honey  were 
extracted,  and  enough  was  also  left  in  the  hives  to  give  the  bees  suffi- 
cient stores  to  last  until  the  fall  harvest,  which  rarely  fails  in  this 
section.  The  greatest  amount  taken  at  this  time  from  one  of  these 
powerful  colonies  was  58^  pounds.  Another  gave  50  pounds.  In 
September  every  condition  favored  a  large  harvest  from  golden 
rod  and  asters.  When  this  was  over  the  surplus  was  removed, 
leaving  a  sufficient  number  of  full  combs  with  each  colony  to  in- 
sure abundant  supplies  for  wintering. 

On  October  11th  and  12th  this  surplus,  most  of  which  was  fall 
honey — although  a  part  was  summer  honey  that  was  not  removed 
before — was  extracted,  and  amounted  to  466^  pounds.  The  strong 
colony  that  had  yielded  50  pounds  in  August  gave  67  pounds  more 
at  the  end  of  the  season,  another  that  gave  40f  pounds  in  August 
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yielded  45^  pouDds  more.  The  hive  that  yielded  68^  pounds, 
now  gave  26  pounds  more.  The  weakest  colonies  had  more  than 
enough  for  the  winter. 

This  yield  of  839  pounds  of  extracted  honey  and  87  pounds  of 
honey  in  the  comb,  in  one  season,  from  sixteen  colonies,  (spring 
count)  would  not  have  been  secured  had  they  been  allowed  to 
double  or  thribble  in  number.  In  ordinary  hives  the  bees  would 
have  had  no  place  to  put  so  much  honey.  The  tiers  of  hives  con- 
taining empty  combs,  which  were  piled  up  over  the  strong  colo- 
nies, were  as  important  in  securing  this  crop  as  the  abundant 
honey  flow.  No  feeding  of  any  kind,  either  to  stimulate  brood 
rearing  in  the  spring  or  for  winter  consumption,  has  been  prac- 
ticed during  the  past  two  seasons. 

A  part  of  this  honey  was  bottled  and  exhibited  at  the  Kingston 
and  State  Fairs.  A  good  part  of  the  crop  was  sold  at  wholesale 
to  Blanding  &  Blanding,  Druggists,  54  Weybosset  St.,  Providence, 
and  the  remainder  in  this  vicinity. 

Eighteen  colonies  were  prepared  for  winter. 

A  much  larger  building  than  the  present  Apiary  work  shop  is 
urgently  needed  by  this  Division  even  if  the  Apiary  is  restricted 
to  its  present  number  of  colonies.  A  separate  room  for  storing, 
ripening  and  bottling  honey,  as  well  as  another  for  use  as  a  show 
room  for  the  various  sample  hives  collected  by  this  Division 
is  quite  necessary. 
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ACKNOWLEDGMENTS. 


From  Secretary  of  Agricalture,  Hon.  J.  M.  Busk,  and  from  the 
Department  of  Agriculture  have  been  received  the  following  re- 
ports and  publications :  Keport  of  the  Secretary  of  Agriculture  for 

1891.  Bound  copy  of  Experiment  Station  Becord,  Vol.  II.,  Aug- 
ust, 1890,--July,  1891.  First  Beport  of  the  U.  S.  Board  on  Geo- 
graphic Names.  Bound  copy  of  Illustrations  of  North  American 
Grasses,  Vol.  I.  Grasses  of  the  South-west.  Beports  of  the 
Division  of  Statistics,  Division  of  Entomology,  Division  of 
Vegetable  Pathology,  Division  of  Botany  and  Division  of  Chem- 
istry, besides  Miscellaneous  Bulletins.  The  Experiment  Station 
Becord  and  Bulletins.  From  Mark  W.  Harrington,  Chief  of 
Weather  Bureau ;  Monthly  Weather  Beview,  and  various  Beports 
and  Publications  issued  by  that  Bureau,  including  various  back 
numbers  of  Weather  Beports.  From  the  Census  Office,  Census 
Bulletins  issued  during  1892. 

From  Bureau  of  American  Bepublics,  Washington,  D.  C.,  have 
been  received  Bulletin  31,  Costa  Bica ;  Bulletin  32,  Guatemala ; 
Bulletin  34,  Venezuela ;  Bulletin  35,  Breadstufis  in  Latin  America. 
From  the  Bureau  of  Statistics,  Beports  from  the  Consuls  of  the 
United  States,  Nos.  142-145. 

The  following  State  Beports  and  Publications  have  been  re- 
ceived. Beport  of  the  B.  B.  Commissioner  for  1891,  donated  by 
Commissioner  E.  L.  Freeman.  Beport  of  the  Board  of  State 
Valuation  made  to  the  General  Assembly  at  its  January  Session, 

1892.  Fourth  and  Fifth  Annual  Beports  of  the  Commissioner  of 
Industrial  Statistics,  presented  by  Commissioner  A.  K.  Goodwin. 
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Annual  Reports  of  the  General  Treasurer,  for  the  yeare  1886, 1889, 
1890  and  1891,  donated  to  the  Chemical  Division.  From  the 
State  Board  of  Agriculture,  Seventh  Annual  Report,  George  A. 
Stockwell,  Secretary. 

The  Agricultural  Gazette  of  New  South  Wales  for  the  year  1892, 
presented  by  Director  H.  C.  L.  Anderson.  Annual  Report  of  the 
Department  of  Agriculture,  1890-'91,  Brisbane^  Queensland,  Aus- 
tralia, E.  M.  Shelton,  Instructor  in  Agriculture.  Annual  Report 
of  the  Department  of  Agriculture  for  the  Province  of  Ontario,  for 
the  year  1891 ;  compliments  of  John  Dryden,  Minister  of  Agricul- 
ture. 

Twenty-eighth  and  Twenty-ninth  Annual  Reports  of  the 
Secretary  of  the  Michigan  Board  of  Agriculture,  compliments  of 
President  Clute.  Thirty -ninth  Annual  Report  of  the  Secretary  of 
the  Massachusetts  Board  of  Agriculture,  William  R.  Sessions, 
Secretaiy.  Annual  Report  of  the  Nebraska  State  Board  of  Agri- 
culture for  1890,  R.  W.  Furnas,  Secretary.  Report  of  the  Connecti- 
cut Board  of  Agriculture  and  Experiment  Stations  for  1891,  T.  S, 
Gold,  Secretary.  Thirty-fourth  Annual  Report  of  the  Secretary 
of  the  Maine  Board  of  Agriculture  for  1891-92,  B.  Walker  McKeen, 
Secretary.  Twelfth  Vermont  Agricultural  Report  by  the  State 
Board  of  Agriculture  for  the  years  1891  and  '92,  W.  W.  Cooke, 
Secretary. 

Tenth  Annual  Repoii  of  the  New  York  Agricultural  Experiment 
Station,  Dr.  Peter  Collier,  Director.  Bound  copy  of  '*  New  York 
Farmers,"  from  1882-1891,  Jonathan  Thome,  Secretary.  Also 
from  the  same  source.  Proceedings  of  the  "  New  York  Farmers," 
for  1891-'92.  Thirteenth  Annual  Report  of  the  Secretary  of  State 
of  the  State  of  Michigan  relating  to  Farms  and  Farm  Products, 
Robert  R.  Blacker,  Secretary.  A  Study  of  the  Proteids  of  the 
Com  or  Maize  Kernel,  from  Director  Johnson,  Experiment  Station, 
New  Haven,  Conn.  Common  Injurious  Insects  of  Kansas,  pre- 
sented by  the  author.  V.  L.  Kellogg.  Annual  Report  of  the  State 
Board  of  Horticulture  of  California,  B.  M.  Lelong,  Secretary. 
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Thirty-fourth  Annual  Keport  of  the  Horticultural  Society  of 
Missouri,  L.  A.  Goodman,  Secretary.  Transactions  of  the  Massa- 
chusetts Horticultural  Society  for  the  year  1891,  parts  1  and  2, 
Robert  Manning,  Secretary.  Annual  Reports  of  the  Dairymen's 
and  Creameries*  Associations  of  the  Province  of  Ontario.  Report 
of  the  Dairy  Commissioner  of  the  State  of  New  Jersey  from 
1886-1891  inclusive.  (Donated  to  Chemical  Division.)  From  the 
State  Board  of  Health  of  Massachusetts,  2  vols.,  viz.:  Part  I., 
Report  on  Water  Supply  and  Sewerage ;  Part  II.,  Purification  of 
Sewage  and  Water,  published  in  1890.  Report  for  1892,  Missouri 
Botanical  Garden,  Wm.  Trelease,  Director.  Talk  About  a  Grass 
Garden,  and  Road  Making  and  Maintenance,  two  pamphlets  by 
Jas.  Bradford  Olcott,  South  Manchester,  Conn.  Wisconsin  Far- 
mer's Institute,  from  W.  H.  Morrison,  Supt.  From  Hon.  Amos 
Peny,  pamphlets  entitled :  Discourse  before  the  R.  I.  Historical 
Society;  Rhode  Island's  Adoption  of  the  Federal  Constitution; 
The  Library  and  Cabinet  of  the  R.  I.  Historical  Society.  Four- 
teenth Annual  Report  of  the  Providence  Public  Library,  Wm.  E. 
Foster,  Librarian. 

Vol.  IV.,  Holstein  Friesian  Advanced  Register,  from  S.  Hoxie, 
Torkville,  N.  Y.  7  vols.,  Ayrshire  Record,  Ayrshire  Breeder's 
Association,  from  Henry  E.  Smith,  Treasurer,  Enfield,  R.  I.  Maine 
State  Jersey  Herd  Book,  N.  R.  Pike,  Secretary,  Winthrop,  Maine. 
Red  Polled  Herd  Book,  Vol.  IV.,  1892,  J.  McLain  Smith,  Secretary , 
Dayton,  O.  The  American  Cotswold  Record,  Vol.  V.,  from  George 
Harding,  Secretary,  Waukesha,  Wisconsin.  Vol.  XII.,  American 
Hereford  Record,  from  the  Association,  C.  R.  Thomas,  Secretary. 
Annual  Reports  and  Bulletins  of  all  the  Experiment  Stations. 

Newspaper  Exchanges. 

The  Baltimore  Sun,  Baltimore,  Md. 
Mirror  and  Farmer,  Manchester,  N.  H. 
Boston  Weekly  Glohe,  Boston,  Mass. 
The  National  Provisioner,  New  York,  N.  Y. 
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The  American  Homestead,  Omaha,  Neb. 

I'he  Holstein  Friesian  Register,  Boston,  Mass- 

The  Toledo  News,  Toledo,  Ohio. 

IVie  Industrial  Amei'icaii,  Lexington,  Ky. 

The  Practical  Farmer,  Philadelphia,  Penn. 

The  American  Agriculturist,  New  York,  N.  Y. 

2'he  Zouisia7ia  Planter,  New  Orleans,  La. 

The  Southern  Cxdtivator  and  Dixie  Farmer,  Atlanta,  Ga. 

Home  and  Farm,  Louisville,  Ky. 

The  Siigar  Beet,  Philadelphia,  Penn. 

The  Pomona  Herald,  Providence,  R.  I. 

Sentinel  Advertiser,  Hope  Valley,  E.  I. 

The  New  Dairy,  New  York,  N.  Y. 

2%e  Pharmaceutical  Era,  Detroit,  Mich. 

Hospodur  {Bohemian)  Omaha,  Neb. 

The  University  Record,  Ann  Arbor,  Mich. 

The  Naturalists  Leisure  Hour,  Philadelphia,  Penn. 

The  Agricxdtural  Epitomist,  Indianapolis,  Ind. 

The  American  Cultivator,  Boston,  Mass. 

The  American  Horse  Breeder^  Boston  and  New  York. 

Western  Farmer  and  Stockman,  Sioux  City,  Iowa. 

TTie  Atnerican  Grange  Bidletin  and  Scientific  tarmer,  Cincin- 
nati, Ohio. 

Four  Nos.,  Proceedings  of  American  Philosophical  Society, 
Philadelphia,  Penn. 
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The  RTiade  Island  State  Agricultural  Experiment  Station  in  account  with  the 
United  States  Appropriation, 

Dr. 

1892.  To  receipts  from  the  Treasurer  of  the  United  States  as 
per  appropriation  for  year  ending  June  80,  1893, 
under  Act  of  Congress  approved  March  2,  1887 $15,003  00 

Cr. 

June  30.    By  Salaries $8,027  96 

Labor 2,840  65 

♦Supplies  and  repairs 2,225  32 

Freight  and  express 348  38 

Library  and  printing 894  75 

Tools  and  Machinery 223  11 

Scientificlnstruments 3  85 

Chemical  apparatus  and  supplies 242  27 

Furniture 17  54 

Live  stock 442  33 

Travelling 182  56 

Incidentals 51  83 


$15,000  00    $15,000,00 


*8upplie«  and  repairs  itemized  at  follows:  Building  repairs,  $40.06;  fertilisers  and  manare, 
$600.00;  hay,  grain  and  feed,  $852.62;  repairs,  $121.55;  seeds  and  planU,  $306.48;  fuel,  $70.^; 
sundries,  $234.85. 


This  certifies  that  we,  the  undersigned,  authorized  auditing  committee  of  the 
Board  of  Managers  of  the  Rhode  Island  College  of  Agriculture  and  Mechanic 
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Arts,  have  examined  the  accounts  of  the  Treasurer  of  the  Agricultural  Experi- 
ment Station  for  the  fiscal  year  ending  June  30,  1892,  and  that  we  find  the 
receipts  for  the  time  named  to  have  been  $15,000.00,  and  that  the  same  has  been 
expended,  for  which  satisfactory  vouchers,  correctly  classified  as  above,  are  on 
file,  and  the  same  agrees  with  the  Treasurer's  account,  and  that  there  is  no  un- 
expended balance. 

CHARLES  J.  GREENE, 


NATHAN  D.  PIERCE,  JR.,  [  ^^^ 

CHANDLER  H.  C0GGES9ALL 


]• 


I  hereby  certify  that  the  above  is  a  true  copy  from  the  books  of  account  of  the 
Institution  named. 

MELVILLE  BULL. 
Trecaurer  of  the  Bhode  Island  College  of  Agriculture  and  Mechanic  Arts, 

I  hereby  certify  that  the  above  signature  is  that  of  the  Treasurer  of  the  Rhode 
Island  College  of  Agriculture  and  Mechanic  Arts. 

CHAS.  O.  FLAQG, 
President y  Board  of  Managers,  Rhode  Island  College  of  Agriculture 
and  Mechanic  Arts, 


MeltUle  BvUy  Treasurer,  in  account  with  the  Rhode  Island  Agricultural  Experi- 
ment Station, 

Dr. 
1892. 

June  30.    To  farm  receipts $740  67 

•*  State        '*      875  00 

Interest 61  88 

$1,677  55 
Cr. 

By  Salaries $875  00 

Supplies  and  repairs 553  80 

Roads  and  water  supply 14  95 

Fertilizer  inspection 126  81 

Balance  on  hand 106  99 


$1,677  55      $1,677  55 
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258  AGRICULTURAL   EXPERIMENT  STATION. 

Dr. 

1890. 

May  24.    To  receipts  from  Treasurer  of  the  United  States  as  per  ap- 
propriation, made  by  Special  Act  of  Congress  on  April 

4,1890 $15.00000 

1892. 

June  80.    To  interest  on  above 538  90 


$15,558  90 


Cr. 

1892. 

June  80.    By  Amount  rendered  in  last  Account $5,297  09 

Salaries * 825  00 

Labor 2,178  85 

Supplies  and  repairs 1,099  56 

Freight,  express,  etc 87  96 

Library  and  printing 818  86 

Tools  and  machinery 418  75 

Scientific  instruments 448  05 

Chemical  apparatus  and  supplies 833  60 

Furniture  and  general  fittings 100  30 

Live  stock 880  68 

Travelling 99  55 

Incidentals 171  92 

Grading./ 655  54 

Balance  unexpended. . ; 2,788  24 


$15,553  90    $15,553  90 

This  is  to  certify  that  the  undersigned,  Auditing  Committee  of  the  Board  of 
Managers  of  >the  Rhode  Island  College  of  Agriculture  and  Mechanic  Arts,  have 
examined  the  accounts  of  Melville  Bull,  Treasurer,  ending  June  30, 1892,  and  the 
vouchers  corresponding  therewith,  and  find  the  same  correct. 


CHARLES  J.  GREENE, 
NATHAN  D.  PIERCE, 
CHANDLER  H.  COGGESHALL, 


NATHAN  D.  PIERCE,  JR.,  J  ^^Z. 
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Acidulated  bone,  analysis 47 

Acknowled£:ments 252-254 

Ag^ricultaral  Division,  abstract  of  worlj 124  -125 

report 129-198 

Allison,  Stroup  &  Co.'s  Canada  Hardwood  Ashes,  analysis 66 

Ames'  Fertilizer  Co.'s  goods,  analysis — 

Plymouth  Rock  Brand  Fertilizer 47 

Antiseptic  treatment  of  capons 82>83 

Apicultural  Division,  abstract  of  work 123-124 

needs 248 

report  247-248 

Apparatus  for  applying  fungicides  and  insecticides — 

Farmers'  favorite  potato  bug  exterminator 17-18 

Knapsack  sprayers 15-17 

Perfection  spraying  outfit 17 

Powder  bellows .' 18 

Woodason  spraying  bellows 18 

Apple  scab,  appearance 21 

application  of  fungicides  for 21-22 
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IV.  AGRICULTURAL  EXPERIMENT  STATION. 

Paos. 

Ashes,  advice  about  purchasing 3i,  58 

analyses 40,  66,  205 

application  to  newly  seeded  meadow 129-130 

how  to  sample 58 

inspection  of 70 

leached,  analysis 205 

list  of  dealers 58 

Balcer,  H.  J.  &  Bro.'s  goods,  analyses — 

A*  A.  Am moniated  Superphosphate 57 

Complete  Grass  Manure 65 

Complete  Potato  Manure » . .  47 

Bellows,  Woodason,  double  cone  and  spraying 18 

Bichloride  of  mercury,  for  potato  scab 21V-213 

Black  rot  of  grapes,  ammonlacal  solution  for 20 

Bordeaux  mixture  for 19-20 

experiments  by  U.  S.  Department  of  Agriculture..  .19-20 

time  for  spraying 20 

Bone,  acidulated,  analysis 47 

ground,  analyses 40,  48 

Bordeaux  mixture  for  apple  scab . .  21-22 

black  rot  of  grapes 18-20,  215 

potato  blight 209-211 

scab 211-213 

formula  for  making 11-12,  211 

Bowker  Fertilizer  Co.'s  goods,  analj^ses — 

Ammonlated  Bone  Fertilizer 65 

Dry  Fish  Pomace 47 

Farm  and  Garden  Phosphate 63 

Fresh  Ground  Bone 47 

Hill  and  Drill  Phosphate 55 

Lawn  and  Garden  Dressing ' 65 

Muriate  of  Potesh 67 

Nitrate  of  Soda 67 

Potato  Manure 47 

Potato  Phosphate 63 

NoTK.— For  pp.  1-26  lee  Bal.  15;  pp.  27-42,  Bui.  16;  pp.  43-50,  Bnl.  17;  pp.  61-58.  Bui.  18;  pp. 
69-70,  Bui.  19;  pp.  71-112,  Bui.  20;  pp.  113-268,  6tb  Annual  Report. 
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Pasb. 
Bowker  Fertilizer  Co. '8  goods,  analyses— 

Stockbridge  maDure  for  cabbage  and  cauliflower 65 

celery 63 

corn,  grain,  and  fodder  corn 55 

potatoes,  roots,  and  vegetables 39 

seeding  down 57 

strawberries  and  fruits 65 

top  dressing 57 

Sure  Crop  Bone  Phosphate 57 

Bradley  Fertilizer  Co.'s  goods,  analyses— 

Ammoniated  Bone  Phosphate 57 

Complete  Manure  for  potatoes  and  vegetables 57 

top  dressing  for  grass  and  grain 65 

Fish  and  Potash,  B 55 

Niagara  Phosphate 63 

Nitrate  of  Soda 67 

Original  Coe's  Superphosphate 63 

Potato  Manure 39 

Pure  Fine  Ground  Bone 48 

X.  L.  Superphosphate 56 

Breeding,  cross 225-227 

for  fancy  points,  evils  of 221-222 

benefits  of 22.3-224 

in  and  in 217-220 

stock,  the  selection  and  mating  of 227-229 

theory  vs.  practice  in 229-230 

Breeds  of  poultry,  di£ferent  characters  of 220-221 

Brightman,  Wm.  J.  &  Co.'s  goods,  analyses- 
Fish  and  Potash 55 

Superphosphate 39 

Brooder  house,  description  of 242-244 

Bulletins,  number  and  contents 119-120,  200-201 

Canker  worm,  methods  of  destroying 24-25 

Caponizing,  by  lamp  light 83-84 

fasting  cockerels  before 97 

NoTB.— For  pp.  1-26  aee  Bui.  15;  pp.  27-42,  Bui.  16;  pp.  48-60,  Bui.  17;  pp.  51-68,  Bui.  18;  pp. 
60-70,  Bui.  19;  pp.  71-112,  Bui.  20;  pp.  113-258,  5tb  Annuftl  R«port. 
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VI.  AGRICULTURAL  EXPERIMEXT  STATION. 

Pagb. 

Capouizing,  free  instiniction  in 92-93,  245 

operating  table  for 97 

operation 98-104 

proper  light  for 98 

roosters  lost  by 82, 104 

student  practice  In 82 

tools,  cost  of 74 

trips  to  witness 74-75 

Capons,  antiseptics  upon 82-83 

experiments  with  Indian  Game 81 

Langshan 79-80 

Partridge  Cochin  and  Dark  Brahma  cross.   . .  .75-78 

Plymouth  Rock 80-81 

notes  on 86-88 

summary  of 84-86 

how  to  prepare  for  market 92 

price  compared  with  roosters 86,  89-90 

when  to  make  and  sell 90-91 

Carbonate  of  copper,  ammoniacal,  for  apple  scab 21-22 

black  rot  of  grape 20 

potato  scab. 212 

formula 12 

Castration  of  cockerels.    See  Caponizing. 

Chemical  Division,  abstract  of  work 122-123 

miscellaueons  work 203 

needs 203-204 

report 199-208 

Chlorine,  amount  in  spring  water 207 

test  in  fertilizers 36-37 

Church,  Daniel  T.'s  goods,  analyses- 
Fish  and  Potash 55 

Standard  Fertilizer  C 39 

(y'lark's  Cove  Fertilizer  Co.*s  goods,  analyses- 
Bay  State  Fertilizer ; 63 

Fish  and  Potash 63 


Note.— For  pp^  1-26  iee  Bol.  15;  pp.  27-42,  Bui.  16;  pp.  49-50,  Bui.  17;  pp.  51-58,  Bal.  18;  pp. 
69-70,  Bui.  19;  pp.  71-112,  Bui.  20;  pp.  113-268,  5th  Annuiii  Report. 
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Paok. 
Clark's  Cove  Fertilizer  Co/s  goods,  analyses- 
Great  Planet,  A • 65 

Potato  and  Tobacco  Fertilizer 39 

Codling  moth,  description  and  illustration 23 

remedy 23-24 

Coe,  E.  Frank's  goods,  analyses— 

Alkaline  Bone 65 

Gold  Brand  Excelsior  Guano  57 

High  Grade  Amraoniated  Superphosphate 47 

Potato  Fertilizer 39 

Bed  Brand  Excelsior  Guano 63 

Coffee  berry,  '*  Cole's  Domestic  " 151 

Commercial  value  of  fertilizers,  average,  1892 69 

calculation 34 

definition    34 

selling  price  compared  with 69,  206 

Co-operative  experiments  with  fertilizers  on  corn — 

fertilizing  materials  used,  cost  and  analyses 164 

general  results 197 

individual  experiments,  details  and  conclusions— 

Abbott  Run 177-181 

Hope  Valley 182-186 

Kingston.. 167-171 

Noose  Neck 192-197 

Summit 187-191 

Westerly 172-176 

objects  of 167 

participants  during  1892 163 

plan  of  experimental  fields 165 

weight  and  cost  of  fertilizers  on  each  field 166 

Copper  carbonate.    See  Carbonate  of  copper, 

compounds,  price 12-13 

caution  in  using 13 

Coppei*dine,  Powell's,  for  potato  scab 212 

Corn,  co-operative  experiments  with  fertilizers 163-198 

experiments  with  double  superphosphate  and  lime 146-149 

KoTB.— For  pp.  1-26  see  Bui.  15;  pp.  27-42,  Bal.  16;  pp.  43-60,  Bui.  17;  pp.  51-68,  Bui.  18;  pp. 
6»-70,  Bal.  19;  pp.  71-112,  Bal.  20;  pp.  118-258,  5th  Annaal  Report. 
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PA6B. 

Corn,  experimeDts  with  various  phospt^ates 141-142 

and  lime 144-146 

shrinkage  in  curing 130-131 

yield  on  experiment  plots  without  fertilizer 138-140 

Correspondents  and  visitors 127 

Cow  pea,  experiments  with  various  phosphates 159-162 

fertilizing  value...  ! 157-15& 

fodder  analysis 151,  157 

merits 153-156 

Cow's  stomach,  test  for  mineral  poisons 204 

Crocker  Fertilizer  and  Chemical  Co.'s  goods,  analyses— 

Ammoniated  Bone  Superphosphate 55 

New  Rival  Ammoniated  Bone  Superphosphate 57 

Potato,  Tobacco,  and  Hop  Phosphate 65 

Pure  Ground  Bone , 4S 

Special  Potato  Manure 39 

Vegetable  Bone  Superphosphate 57 

Wheat  and  Corn  Phosphate 63 

Cross  bred  fowls,  description  of 234-236 

carcasses 240-241 

exhibition 236-237 

weight  and  shrinkage 237-239 

Cross  breeding 225-227 

Crossing  pure  bred  fowls,  experiments 231-242 

Darling,  L.  B.,  Fertilizer  Co.'s  goods,  analyses- 
Animal  Fertilizer 55 

Fertilizer  for  Gardens  and  Lawns 57 

Ground  Bone 4S 

Muriate  of  Potash 67 

Nitrate  of  Soda 67 

Potato  and  Root  Crop  Manure 39 

Davidge  Fertilizer  Co.'s  goods,  analyses- 
Potato  Manure 47 

Special  Favorite 63 

Determinations,  fertilizer,  made  In  '90,  '91,  '92 70,  200 

NOTB.-For  see  pp.  1-26  Bui.  16;  pp.  27-42,  Bui.  16;  pp.  43-60,  Bui.  17 ;  pp.  61-58,  Bui.  18;  pp. 
50-70,  Bui.  19;  pp.  71-112,  Bui.  20;  pp.  118-258,  6th  Annual  Report. 
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INDEX.  IX. 

Page. 

Dissolved  bone-black,  analysis 164 

Donations ; 245-246,  252-254 

Doable  superphosphate,  analysis 40-41 

and  lime  experiment 146-149 

Dried  blood,  analysis 164 

Elliott,  Wm.,  Ss  Sons',  Sheep  Fertilizer,  analysis 47 

remarks 49 

Exchanges,  newspaper 254-255 

Exhibition  at  the  World's  Columbian  Exposition 127-128,  201-202 

of  capons 77 

cross  bred  poultry • 236-237 

honey 248 

poultry,  benefits 224-225 

Farm  crops 125-126 

stock 126 

Farmers  Favorite  Potato  Bug  Exterminator 17-18 

Fertilizer  bulletins,  number  and  contents 200-201 

law,  Rhode  Island 29-30,  199 

manufacturers 68 

obtained  from  garbage  and  refuse,  analysis 205 

stock,  cost  of  nitrogen,  phosphoric  acid,  and  potash  in 33-34 

Fertilizers,  amount  saved  by  home-mixing 70,  206 

analyses 39,  41,  47,  55,  57,  63,  65,  205-2  6 

average  selling  price  and  valuation 69 

commercial  value,  definition  and  calculation 34 

cost  of  mixing \  .  .35,  70 

number  inspected,  '90,  '91,  '92 70,  200 

Fish  pomace,  dry,  analysis 47 

Forage  plants,  test  of  varieties 149-169 

Frauley,  T.  H.'s,  Unleached  Hardwood  Ashes,  analysis 66 

Fungicides T 11-12,  212 

apparatus  for  applying 15-18 

combined  with  insecticides ! 15,  21 

for  black  rot  of  grapes 18-21 

apple  scab 21-22 

number  of  trees  treated  with,  in  "91 11 

NoTK.— For  pp.  1-26  aee  Bui.  16;  pp.  27-42»  Bal.  16;  pp.  43-60,  Bui.  17;  pp.  61-68|  Bui.  18;  pp. 
59.70,  Bal.  19;  pp.  71-112,  Bnl.  20;  pp.  113-268,  6th  Annual  Report. 
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Garbage  and  refuse  fertilizer,  analysis 205 

Great  Eastern  Feitillzer  Co/s  goods,  analy^s — 

General  for  Grain  and  Grass 57 

Oats,  Buckwheat,  and  Seeding  Down 65 

Vegetable,  Vine,  and  Tobacco  Fertilizer 39 

Ground  bone,  analyses 40,  48 

Guaranteed,  comparison  of  analyses  with 6S-69 

purchasers  should  notice 49,  69,  202 

Home-mixed  fertilizer,  analysis 203-206 

Honey,  amount  produced 247-248 

exhibition  of 248 

Horticultural  Division,  abstract  of  work 123 

report 209-215 

In  and  in  breeding 217-220 

Incubators 244 

Insecticides 13-15 

apparatus  for  applying 15-18 

combined  with  fungicides 15,21 

Japanese  beans,  analyses 157 

Jensen  hot  water  treatment  to  prevent  smut  of  oats- 
method  of  procedure 6-9,  13i^-134 

results  of  experiments 9,  134-136 

Kerosene  emulsion,  application . .      15 

formulas  and  uses 14 

Knapsack  sprayers 15-17 

La  Fostite,  for  potato  scab .    212 

Lalor,  F.  R/s,  Pure  Hardwood  Ashes 66 

Law,  feillllzer,  Rhod^  Island 29-33,  199 

Lawn  grasses,  trial  of . . .    213-214 

Laws  affectlrfjg  the  station 117-118 

of  breeding 216  217 

Leached  iishes,  analysis 205 

NoTC— For  pp.  1-26  tee  Bal.  15;  pp.  27-42.  Bui.  16;  pp.  48-60,  Bui.  17;  pp.  51-68,  Bui.  IS;  pp. 
59  70.  Bui.  10;  pp.  71-112,  Bui.  20;  pp.  118-258,  5th  AnnuftI  Report. 
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London  purple,  application 13 

for  canker  worm 25 

codling  moth 21,  23 

plum  cuculio 13 

Mapes'  Formula  and  Peruvian  Guano  Co.'s  goods,  analyses — 

Complete  Manure,  "A"  Brand 55 

Potato  Manure 47 

Meteorological  summary,  '90,  '91,  '92 249-251 

abstracts  from 121-122 

Mercuric  chloride  for  potato  scab 212-213 

Milk,  analysis 204 

Miscellaneous  analyses. 204-206 

Mitchell  Fertilizer  Works'  goods,  analyses — 

Potato  Manure 39 

Standard  Superphosphate 65 

Vegetable  Manure 55 

Monroe,  DeForest  &  Co.'s  Canada  Ashes,  analysis 66 

Muck,  analyses 204 

Muriate  of  potash,  analyses.. 67,  164 

Musk  melons,  test  of  sixteen  varieties 143-144 

National  Fertilizer  Co.'s  goods,  analyses — 

Ammoniated  Bone  Superphosphate 57 

Complete  Fertilizer  for  Grass 66 

Fertilizer  for  Potatoes,  Roots,  and  Vegetables 39 

Newspaper  exchanges 254-255 

Nitrate  of  soda,  analyses , 67,  164 

Nitrogen,  cost  in  raw  materials — 33-34 

definitions  of  the  various  forms 36 

Oats,  broadcasting  vs.  drilling. 136-138 

fertilizer  experiments  with 136-138 

Jensen  hot  water  treatment  for 6-10,  133-136 

smut  of 4-10 

test  of  ten  varieties 131-133 

use,  and  extent  of  cultivation  of 4 


NoTS.— For  pp.  1-26  tee  Bui.  16;  pp.  27-42,  Bui.  16;  pp.  48-50,  Bui.  17;  pp.  51-58,  Bnl.  18;  pp. 
60-70,  Bui.  19;  pp.  71-112,  Bui.  20;  pp.  113-268, 5th  Annual  Report. 
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Paob. 
Pacific  Guano  Co.'s  goods,  analysis- 
Soluble  Pacific  Guano  47 

Paris  green,  application 13 

for  the  canker  worm 21,  24-25 

codling  moth 23-24 

plum  cucullo 25 

rose  bug 214-215 

Perfection  Spraying  Outfit 17,  24 

Permanent  improvements. 125 

Phosphoric  acid,  cost  In  raw  materials 34 

definition  of  the  various  forms 36 

Plum  cuculio,  use  of  Paris  green  for 25 

Potash,  cost  in  raw  materials 34 

method  of  valuing  in  fertilizers 37 

muriate,  analyses 67,  164 

Potato  blight,  experiments 209-211 

scab,  "  211-213 

Poultry  Division,  abstract  of  work 124 

report 216-246 

Price  of  copper  compounds 12-13 

dressed  poultry,  Boston  and  New  York 89-90 

fertilizers,  average  for '92 69 

knapsack  sprayers 17 

perfection  spraying  outfit  17 

Publications 118-120 

Quinnlpiac  Co.'s  goods,  analyses- 
Climax  Phosphate 55 

Market  Garden  Manure 63 

Phosphate 57 

Pine  Island  Phosphate 65 

Potato  Manure 39 

Pure  Bone  Meal 4S 

Read  Fertilizer  Co.'s  goods,  analyses- 
Bone,  Fish  and  Potash 63 

Note.— For  pp.  1-29  see  Bui.  15;  pp.  27-42,  Bui.  16;  pp.  i3-50,  Bui.  17;  pp.  61-58,  Bui.  18;  pp. 
69  70,  Bui.  19;  pp.  71-112,  Bui.  20;  pp.  n8-2o8,  6tli  Annual  Report. 


Digitized  by  LjOOQ IC 


INDEX.  Xlll. 

Paqb. 
Read  Fertilizer  Co/s  goods,  analyses- 
High  Grade  Farmer's  Frieud 55 

Standard  Phosphate 47 

Strawberry  Special 65 

Refuse  and  garbage,  fertilizer,  analysis 205 

Report  of  the  Director 117-128 

Treasurer 256-258 

Roofing  paper,  ^*  Neponsett  Red  Rope" 245 

Rose  bug,  remedy 214-215 

Sea  weeds,  work  done  on 201 

Selling  price,  fertilizers,  average,  1892 69 

commercial  value  compared 69 

Sheep  fertilizer,  analysis 47 

remarks 49 

"Slips" 76,80-83,86,104 

Smut  of  oats,  amount  of  damage 4-5 

description 5-6 

distribution 4 

Jensen  hot  water  treatment 6-10,  133-136 

method  of  infection 6 

net  gain  by  treating  seed,  to  prevent. ...   5 

Soja  bean,  fertilizing  value 152 

fodder  analyses 151,  157 

growth 150 

Spraying  apparatus 15-17 

Standard  Fertilizer  Co.'s  goods,  analysis- 
Standard  Guano 47 

Stevens,  Charles',  Canada  Unleaclied  Hard- wood  Ashes 06 

Stockbridge  Manures.    See  Bowktr  Fertilizer  Co.' s  goods. 

Sulphate  of  ammonia,  analysis 164 

copper,  use 12 

Table  fowl,  qualities  desired  in 230-231 

Tools  for  eaponizing,  Chinese 93-96 

miscellaneous . .   . .   105-110 

Treasurer's  report 256-258 

NoTB.-For  pp.  1-26  see  Bui.  15;  pp.  27-42.  Bui.  16;  pp.48-50,  Bui.  17;  pp.  51-58,  Bui.  18;  pp. 
59-70,  Bui.  19;  pp.  71-112,  Bui.  20;  pp.  113-268,  5th  Annual  Report. 
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Page. 
Visitors  and  correspondents 127 

Water,  analyses . .  207 

Wilcox,  Leander's  goods,  analyses — 

Ammoniated  Bone  Phosphate,  No.  1 55 

No.  2 65 

Formula,  A.  1 63 

X.X ' .   63 

Muriate  of  Potash 67 

Potato,  Onion,  and  Tobacco  Manure 39 

Pure  Ground  Bone 4S 

Williams  «fc  Clark  Fertilizer  Co.'s  goods,  analyses— 

Americus  Ammoniated  Bone  Superphosphate . .  57 

High  Grade  Special .' 63 

Potato  Phosphate 3& 

Purs  Bone  Meal,  Americus  Brand 48 

Royal  Bone  Phosphate 65 

Wood  ashes.    See  AsihM, 

Woodason  Double  Cone  and  Spraying  Bellows 18 

World's  Columbian  Exposition,  contribution  to 127-128,  201-202 

NOTB.— For  pp.  1-26  see  Bui.  15;  pp.  27-42,  Bal.  16;  pp.  43-50,  Hal.  17;  pp.  51-58,  BqI.  18:  pp. 
69-70,  Bui.  ]9;  pp.  71-112,  Bal.  20;  pp.  113-258,  5th  Annual  Report. 
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LETTER   OF   TRANSMITTAL. 


To  Ilia  Excellency^  D.  Russell  Brown^  Governor,  and  the  Honor- 
able the  General  Assembly  of  the  State  of  Rhode  Island  at  its 
January  Session,  1894. 

Kingston,  January  Slst. 

I  have  the  pleasure  to  present  herewith,  in  compliance  with  the 
statute  of  the  State  and  the  Congressional  act  of  March  2,  1887, 
the  Beport  of  the  Director  and  the  heads  of  the  various  Divisions 
of  the  Bhode  Island  Agricultural  Experiment  Station,  together 
with  that  portion  of  the  Beport  of  the  Treasurer  of  the  Board  of 
Managers  of  the  B.  I.  College  of  Agriculture  and  Mechanic  Arts 
relating  exclusively  to  the  Experiment  Station. 

Bespectfully  submitted. 

JFor  the  Board  of  Managers, 

CHAS.  O.  FLAGG, 

President. 
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REPOET    OF    THE    DIRECTOR 


CHAS.   O.   FLAGQ. 


No  changes  have  been  made  in  the  personnel  of  the  station  staff 
daring  the  year  past,  and  the  work  outlined  for  the  season  has 
been  prosecuted  by  the  various  divisions  with  vigor  and,  we  be- 
lieve, a  fair  amount  of  success. 

world's  COLUMBIAN  EXPOSITION. 

During  the  autumn  of  1893,  samples  of  soil  were  taken  from 
eight  (8)  different  localities  within  the  State  as  a  part  of  a  collec- 
tive exhibit  of  the  soils  of  the  United  States  made  by  the  Agri- 
cultural Colleges  and  Experiment  Stations.  These  soils  were 
collected  under  the  direction  of  Dr.  H.  J.  Wheeler,  and  samples 
taken  at  the  same  time  for  analysis  by  the  Station,  and  also  for 
physical  examination,  at  the  request  of  Prof.  Milton  Whitney  of 
Johns  Hopkins  University.  The  samples  for  the  Fair  were  to  be 
uniform  in  size,  about  four  (4)  inches  square  in  area,  thirty-six 
(36)  inches  deep,  and  placed  in  a  box  in  a  natural  condition  so  as 
to  represent  the  actual  character  of  the  soil  to  that  depth.  The 
samples  were  taken  in  the  following  way  :  A  location  having 
about  an  average  soil  for  that  section  and  apparently  free  from 
large  stones  was  chosen,  and,  a  hole  dug  about  three  (3)  feet  in 
diameter  and  three  and  a  half  (3^)  feet  deep.  The  empty  box 
was  then  placed  against  the  earth,  with  one  end  at  the  surface. 
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and  a  pei*pendicular  column  marked  out  with  a  knife.  The  oat- 
side  was  then  cut  away  until  the  box  could  be  fitted  over  the 
column  of  earth  and  the  whole  removed  without  in  any  way  dis- 
turbing the  relative  position  of  the  surface  and  subsoil.  A  tight 
board  cover  was  fastened  upon  the  box  for  shipment,  to  be  re- 
placed with  glass  at  Chicago.  Samples  were  taken  from  the  fol- 
lowing localities  : 

No.  1. — South  Kingstown  —  "Kingston  Plain." — Station  farm ^ 
west  end.  Herbage :  fine  grasses.  Agricultural  soil  (that  portion 
on  the  surface,  dark  in  color  by  addition  of  vegetable  matter) : 
three  and  three-fourths  (3f )  inches  deep.  Subsoil  :  fine  yellow 
sandy  loam ;  loam  free  from  stones ;  underlaid  at  the  bottom  of 
the  sample  with  open  gravel. 

No,  2. — South  Kingstown  — "  Kingston  Hill."  Station  farm, 
east  end.  Herbage :  fine  grasses.  Agricultural  soil :  five  (5) 
inches  deep.    Subsoil :  clay  and  hard-pan. 

No,  3, — Warwick — Near  Greenwood  R.  R.  Station.  Herbage : 
running  blackberries,  golden-rod,  and  wild,  coarse  grasses.  Agri- 
cultural soil :  five  and  one-half  (5^)  inches  deep.  Subsoil :  coarse 
gravel. 

No,  4, — Lincoln — Lime  Rock.  Old  pasture  land.  Herbage: 
fine  grasses.  Agricultural  soil :  six  and  one-half  (6^)  inches  deep. 
Subsoil :  yellow  clay  loam  with  frequent  stones. 

No.  5. — New  Shoreham  —  Block  Island.  Hill  farm  about  one 
mile  west  from  the  harbor.  Herbage  :  fine  grasses.  Agricultural 
soil  eight  (8)  inches  deep.  Subsoil :  strong  yellow  loam  with  few 
stones ;  sandy  at  the  bottom. 

No.  6.— Middletown — Near  house  of  Mr.  Henry  Bull.  Pasture 
not  plowed  in  twenty  years.  Agricultural  soil :  ten  (10)  inches 
deep.    Subsoil :  clay  hard-pan,  with  frequent  broken  slaty  rock. 

No.  7.— East  Providence— -East  of  Silver  Spring  R.  R.  Station. 
Old  pasture,  not  plowed  for  many  years.  Agricultural  soil :  six 
and  one-half  (6^)  inches  deep.  Subsoil :  open  clay  loam,  with 
occasional  stones. 
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No,  8. — South  Kingsfcown — Swamp  near  Green  Hill.  Meadow 
muck  from  deposit  of  organic  matter  with  some  silt,  about  four 
(4)  feet  in  depth. 

A  description  of  these  soils,  including  chemical  analyses,  will  be 
published  later  by  the  Chemical  Division. 

For  exhibition  in  the  fertilizer  alcove  of  the  Collective  Experi- 
ment Station  Exhibit,  the  Chemical  Division  prepared  a  collection 
of  thirteen  (13)  large  glass  bottles  of  waste  fertilizing  materials 
from  Bhode  Island  industries  and  nine  (9)  bottles  of  certain  sea- 
weeds (dried)  used  for  manurial  purposes  along  the  coast. 

List  of  Waste  Fertilizing  MateAaU  (13  hottles). 

Crude  Sun-dried  Fish 

Fine  Ground  Sun-dried  Fish 


As  produced  by 
Daniel  T.  Church  and 
Crude  Acid  Fish '^  W.  J.  Brightman  &  Co. 


Fine  Ground  Acid  Fish, 


Crude  Tankage 

Fine  Ground  Tankage  or  Animal  Dust 

Coarse  Bone 

Fine  Ground  Bone j 

Dried  Blood J 


of  Tiverton. 

As  produced  by 

L.  B.  Darling  Fertilizer 

Co., 

Pawtucket. 


Fertilizer  obtained  from  garbage  and  refuse  of  the  city  of  Provi- 
dence, treated  by  the  **  Simonin  Process."  Riverside  Chemical 
Works,  Providence. 

Wool  waste.  The  ground  residuum  from  the  water  used  in  the 
process  of  "scouring"  or  washing  wool. 

Picker  waste.  Waste  and  dirt  separated  by  wool  picking  ma- 
chines.   River  Spinning  Co.  or  Belgian  Yarn  Co.,  Woonsocket. 

Cotton  dirt.  Material  obtained  in  purifying  the  cotton  em- 
ployed in  making  .wadding.  Used  chiefly  as  an  absorbent  in 
stables.    Union  Wadding  Works,  Pawtucket. 
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List  of  Dried  Seaweeds  (9  bottles). 

Laminaria  saccharina. — Ribbon-weed,  Kelp,  Tangle. 

Laminaria  digitata, — Broad-leafed  Kelp,  Devil's  Apron,  Tangle. 

Jihodymenia  palraata, — Dulse,  Dillesk. 

Ascophyllutn  {Fucus)  nodosum, — Round-stalked  rock- weed. 

Fucus  vesiculosus, — Flat-stalked  rock-weed. 

PJiyllophora  rneTnhrani folia, 

Ckondrus  crispus, — Irish  or  Carrageen  moss. 

Lostera  marina, — Eel- grass,  Grass- wrack. 

Polydes  rotundus. 

Nine  (9)  charts,  each  twenty-two  by  twenty-eight  (22x28)  inches 
in  size  were  prepared  by  Mr.  J.  D.  Towar  for  the  Agricultural 
Division— six  (6)  of  which  illustrated  the  co-operative  field  experi- 
ments ;  one  (1)  the  application  of  lime  in  connection  with  sulphate 
of  ammonia ;  one  (1)  the  method  of  laying  out  permanent  experi- 
ment plots ;  and  one  (1)  the  manure  pit  and  drains.  A  topograph- 
ical map  of  the  State  also  gave  the  location  of  the  Experiment 
Station. 

FERTILIZER  INSPECTION. 

The  collection  and  analysis  of  samples  of  all  the  commercial 
fertilizers  or  materials  used  for  fertilizers,  sold  or  oflfered  for  sjile 
within  the  State  at  the  price  of  ten  (10)  dollars  or  more  per  ton, 
has  been  efficiently  performed  by  the  Station  chemist  and  his 
assistant  as  required  by  law.  The  results  have  been  published 
in  Bulletins  Nos.  23,  24  and  26,  issued  by  authority  of  the  Director 
of  this  Station,  and  a  report  including  all  the  analyses  in  detail 
made  to  the  State  Board  of  Agriculture  as  prescribed  in  the  act, 
the  general  direction  and  enforcement  of  the  fertilizer  inspection 
law  being  placed  in  their  charge. 

One  hundred  and  five  (105)  samples  were  collected  and  analyzed. 
The  quality  of  the  goods  sold  the  past  year  has  not  been  quite  as 
generally  equal  to  the  guarantees  as  those  of  the  year  previous, 
but  better  than  in  1891,  as  is  shown  by  the  following : 
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1891. 


Percentage  of  constitueuts  equal  or  above  the  guar-:  ^®''  *^°** 
anty '     71.06 

Percentage  of  constituents  less  than   .3  per  cent.! 

below  the  guaranty |     10.64 

Percentage  of  constituents  more  than  .3  per  cent.| 

below  the  guaranty 18.80 


1893. 


Per  oeot. 
75.74 

13.77 

10.49 


It  is  a  matter  of  great  importance  to  the  farmers  of  the  State 
whether  or  not  the  fertilizers  are  as  good  as  they  are  guaranteed 
to  be,  and  those  manufacturers  who  maintain  from  year  to  year  a 
standard  equal  to  their  guaranty  cannot  fail  to  gain  the  confidence 
of  the  purchaser. 

COMMERCIAL  VALUATION. 

We  find  in  the  columns  of  the  agricultural  press  occasional  dis- 
cussion of  the  advisability  of  the  Experiment  Stations  placing  a 
commercial  valuation  upon  the  fertilizers  analyzed.  In  connection 
with  the  analysis,  the  selling  price  of  the  fertilizer  is  published  in 
one  column,  and  in  another  the  total  value  at  which  the  three 
elements,  —  nitrogen,  potash  and  phosphoric  acid,  —  found  by 
analysis  in  the  sample  could  have  been  purchased  in  the  best 
forms.  This  value  is  obtained  by  multiplying  the  number  of 
pounds  of  each  of  the  three  elements  found  in  a  ton  by  the  price 
per  pound  for  which  they  could  have  been  purchased  in  agricul- 
tural chemicals  and  fertilizer  stocks  for  six  months  preceding 
March  1st  in  each  year.  Potash  is  valued  at  one  of  two  (2)  prices^ 
varying  as  the  material  is  found  to  contain  or  be  free  from  chlor- 
ides. Phosphoric  acid  is  valued  at  one  of  three  (3)  prices  accord- 
ing to  its  condition  of  solubility,  and  nitrogen  is  also  given  one  of 
three  (3)  values,  varying  with  its  source.  This  constitutes  coTn- 
mercial  valtiation.  It  simply  shows  the  farmer  the  amount  of 
money  necessary  to  purchase  an  equal  number  of  pounds  of  the 
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three  elements  in  the  best  forms  as  compared  with  the  selling 
price  of  the  mixed  fertilizer.  Those  who  oppose  the  system  of 
commercial  valuation  do  so  upon  the  ground  that  the  chemist 
cannot,  by  analysis,  tell  the  source  of  organic  nitrogen,  whether 
from  dried  blood,  meat,  fine  dried  fish  or  equally  good  material, 
and  ground  leather  or  some  other  insoluble  and  inert  form,  and 
that'no  account  is  taken  of  the  mechanical  condition.  In  regard 
to  the  latter,  there  is  comparatively  little  difference  in  most  brands 
of  mixed  fertilizers.  Self-interest  requires  every  manufacturer  to 
put  his  goods  upon  the  market  in  a  perfect  mechanical  condition, 
fine  and  dry,  and  the  farmer  is  just  as  good  a  judge  of  that  point 
as  the  chemist ;  however,  the  latter  frequently  uses  a  carefully 
graded  set  of  seives  in  making  such  comparisons.  In  regard  to 
the  nitrogen,  the  chemist  can  determine  if  any  is  present  in  the 
form  of  ammonium  salts  or  nitrate  of  soda,  and  if  so  it  is  valued 
accordingly ;  but  if  present  in  an  organic  form  he  does  not  at- 
tempt to  determine  its  source  (unless  suspicious  of  fraud,  when 
the  sample  is  subjected  to  a  rigid  microscopical  examination),  but 
gives  it  the  value  assigned  to  the  best  forms  of  dried  blood,  pure 
ground  dry  fish,  meat,  etc.  The  law  positively  forbids  the  sale  of 
fertilizers  containing  leather  unless  so  stated  on  the  package* 
From  intimate  knowledge  of  fertilizers  and  fertilizing  materials 
of  all  kinds  the  chemist  is  far  better  qualified  to  give  a  just  and 
fair  valuation  to  any  mixed  fertilizer  than  the  farmer  who  does 
not  see  the  goods  but  has  simply  the  table  of  analyses  and  the 
prices  of  the  elements  per  pound  and  is  expected  to  figure  the 
valuation  for  himself.  Those  manufacturers  and  dealers  who 
oppose  the  calculation  and  publishing  of  a  commercial  valuation 
by  the  chemist  are  strongly  in  favor  of  having  the  farmer  pro- 
vided with  the  data  and  educated  to  figure  those  values  for  him- 
self, which  is  certainly  desirable  ;  but  if  commercial  valuation, 
when  figured  by  the  chemist  in  the  light  of  his  knowledge  of  the 
goods,  is  misleading — as  some  aflSrm,  how  much  more  so  when 
figured  by  the  farmer  with  tables  only  as  his  source  of  informa- 
tion?    While  a  fertilizer  is  always  purchased  with  the  idea  of 
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crop  production^  neither  the  selling  price  nor  the  commercial  valu- 
ation is  any  criterion  of  its  crop-producing  or  agricultural  value 
under  all  circumstances.  That  depends  upon  the  skill  of  the 
farmer  using  it,  the  land  to  which  it  is  applied  and  the  crop 
planted  upon  it.  The  crop  must  be  adapted  to  the  character  and 
condition  of  the  soil  and  the  fertilizer  must  be  adapted  to  both. 
The  method  of  application,  cultivation  of  the  crop  and  climatic 
conditions  must  be  such  as  to  bring  out  the  maximum  influence 
of  the  fertilizer  in  order  to  determine  its  full  agricultural  value. 

TEMPERATURE  AND  RAINFALL. 

Arrangements  were  made  March  1st,  1893,  with  Mr.  Nathaniel 
Helme,  for  several  years  local  weather  observer  in  connection  with 
the  U.  S.  Weather  Bureau,  to  make  all  meteorological  observa- 
tions for  this  Station,  and  his  annual  report  may  be  found  on 
subsequent  pages. 

The  mean  temperature  has  been  lower  than  for  four  years. 
The  average  mean  temperature  of  the  three  previous  years  is 
48.5°,  while  that  for  this  year  is  46.5°  —  slightly  below  normal 
temperature.  The  average  temperature  for  January,  February, 
April,  June,  July  and  September  was  lower  than  the  same  months 
in  1892,  January  being  9.4°  colder.  There  was  very  little  or  no 
change  in  the  months  of  March,  August  and  November,  while 
each  one  was  3°  warmer  than  the  same  months  in  1892.  The 
coldest  day  of  the  year  was  January  11th,  6°  below  zero ;  and  the 
warmest,  July  20th,  92°. 

The  normal  rainfall  for  this  locality  is  about  45  inches,  but  since 
1889  it  has  varied  from  64.54  inches  to  42.58  —  the  latter  figures 
being  the  record  for  last  year.  There  has  been  more  precipitation 
this  year,  the  total  being  57.33  inches,  or  14.75  inches  more  than 
last  year.  The  rainfall  of  February  was  9.14  inches,  or  more  than 
five  times  as  much  as  in  the  same  month  of  1892.  July  on  the 
contrary  gave  but  .95  of  an  inch,  or  less  than  one-third  as  much 
as  fell  in  the  corresponding  month  in  1892. 
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The  following  summary  shows  the  number  of  clear,  fair  and 
cloudy  days  for  the  past  four  years,  also  the  number  of  days  on 
which  one-tenth  inch  or  more  of  rain  fell : 


Clear. . 
Fair. . . 
Cloudy 
Rainy.. 


189S. 


126 
180 
109 
131 


189t. 


147 

"lie 

108 


189L 


116 

154 

95 


1890. 


99 
143 
128 
120 


The  season  on  the  whole  has  been  an  average  one  for  the 
production  of  field  and  garden  crops.  Com  grew  very  slowly 
through  the  dry,  warm  weather  of  July,  and  was  a  little  back- 
ward in  consequence,  but  produced  a  fair  crop.  There  was  a 
very  short  supply  of  apples  and  other  large  fruits,  and  small 
fruits  were  hardly  an  average  crop. 

CHEMICAL  DIVISION. 

In  addition  to  the  work  involved  by  the  fertilizer  inspection, 
quite  a  number  of  analyses  of  fertilizing  materials  and  materials 
used  for  feeding  purposes  have  been  made,  also  analyses  of  well 
and  spring  waters,  which  are  reported  in  their  proper  place.  In 
connection  with  the  Agricultural  Division  quite  an  amount  of 
field  experimental  work  has  been  undei^taken,  involving  consider- 
able labor  both  in  the  field  and  laboratory.  The  effect  of  dress- 
ings of  carbonate  of  lime  in  connection  with  sulphate  of  ammonia 
and  nitrate  of  soda  has  been  carefully  studied  and  information  of 
much  value  and  interest  obtained.  Further  experiments  in  the 
same  line  will  be  made  the  coming  season.  In  connection  with 
the  twentieth-acre  co-operative  com  experiments  a  series  of  pot 
experiments  was  instituted,  using  soil  from  the  field  which  had 
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been  under  experiment  for  three  successive  years.  These  pots 
were  located  near  the  laboratory,  and  enclosed  by  a  neat  wire 
fence  for  protection  from  injury  or  accident. 

HORTICULTURAL  DIVISION. 

The  duty  of  providing  a  "  College  garden  "  was  transferred  in 
the  early  spring  from  the  Agricultural  Division  to  the  Horti- 
culturist and  the  expense  borne  by  the  College.  This  seemed 
wise,  as  the  area  under  cultivation  could  be  utilized  in  providing 
vegetables  and  small  fruits  for  the  boarding-house  to  better  ad- 
vantage than  in  any  other  way.  The  land  heretofore  devoted  to 
"  College  garden  "  has  been  seeded  to  grass.  The  care  of  lawns 
and  shrubbery  around  the  laboratory  and  College  buildings  is  a 
part  of  the  work  of  this  Division.  Some  new  trees  and  shrubs 
have  been  set  out.  On  Arbor  Day,  with  the  assistance  of  the 
students,  maple  trees  were  transplanted  from  the  nursery  to  both 
sides  of  "Hendrick  Avenue"  leading  south  to  the  highway. 

Last  spring  212  packages  of  strawberry  plants  and  chrysanthe- 
mums were  distributed  by  mail  to  such  as  made  a  remittance 
sufficient  to  cover  the  expense  of  mailing.  This  was  done  to  en- 
courage the  farmer  or  his  family  to  set  out  small  fruits  for  home 
use.  Only  a  few  plants  were  sent  in  each  order,  but  enough  to 
furnish  desirable  varieties  for  a  beginning.  Every  farm  can  easily 
have  small  fruits  in  abundance  for  table  use,  and  just  how  freely 
they  will  be  used  one  does  not  realize  until  the  experiment  is  made 
by  growing  a  supply  on  the  farm.  The  attention  of  the  fruit- 
growers of  the  State  has  been  called  to  the  value  of  bordeaux 
mixture  for  preventing  the  leaf-blight  of  the  pear.  Experiments 
were  conducted  upon  trees  that  for  many  years  have  borne  only 
worthless  cracked  fruit,  with  profitable  results.  Details  of  the 
work  may  be  found  in  Bulletin  No.  27. 

As  stated  a  year  ago,  better  greenhouse  and  cellar  storage  facil- 
ities are  needed,  and  the  necessity  is  emphasized  by  the  growth  of 
the  College  and  increase  of  classes. 
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APIARY. 

The  same  policy  as  last  year  has  been  followed  in  the  manage- 
ment of  the  apiary.  The  colonies  have  been  kept  strong  and 
vigorous,  and  all  their  energy  devoted  to  honey  production  with 
yery  satisfactory  results.  The  apiary  numbered  fifteen  colonies, 
from  which  635  pounds  of  extracted  honey  were  secured,  beside 
a  suflBcient  supply  to  furnish  the  bees  with  food  during  the 
winter. 

POULTRT  DIVISION. 

The  work  in  this  Division  has  been  mainly  a  continuation  of 
work  in  crossing  fowls,  crossing  wild  and  domestic  turkeys,  and 
crossing  Embden  and  Toulouse  geese.  The  Indian  game  and 
Wyandotte  crosses  still  maintain  the  supremacy  in  producing  a 
hardy  bird  with  plump,  handsome  body  and  abundance  of  breast 
meat. 

Beside  the  pure  wild  gobbler  mated  with  the  Station  flock  of 
turkeys,  arrangements  were  made  with  two  successful  turkey- 
raisers  to  use  only  high-grade  wild  gobblers  for  breeding,  the 
Station  to  have  the  privilege  of  selecting  the  best  young  'Horns" 
for  sale  as  breeders  at  cost  to  such  turkey-raisers  in  the  State  as 
desired  to  improve  their  breeding  stock  by  a  cross  with  wild 
blood.  The  stock  which  has  been  so  distributed  will  undoubt- 
edly prove  of  great  benefit  to  the  industry.  Attention  is  being 
given  to  the  study  of  the  diseases  of  poultry,  especially  the  so- 
called  ''  Blackhead  "  of  turkeys.  Any  breeder  so  unfortunate  as 
to  have  serious  losses  from  that  or  any  other  disease  will  confer  a 
favor  by  notifying  the  Poultry  Division  of  the  facts  in  the  case. 

The  experiments  in  crossing  geese  were  commenced  this  year 
and  will  be  continued  another  season,  when  this  Division  expects 
to  be  able  to  present  some  results  of  value  to  this  industry. 
Bhode  Island,  although  small  in  area,  has  a  coast  line  aggre- 
gating about  400  miles,  besides  numerous  fresh  water  ponds  and 
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streams,  all  of  which  give  ample  opportunity  for  increased  atten- 
tion to  this  branch  of  the  poultry  industry. 

agricultural  division. 

The  co-operative  field  experiments  were  continued  upon  three 
fields  this  season,  and  air-slacked  lime  was  applied  to  a  portion  of 
some  of  the  plots  with  very  gratifying  results,  especially  upon  the 
Station  farm.  The  reader  is  referred  to  the  report  of  the  experi- 
ments for  partictdars. 

The  experimental  field  work  has  this  year  been  started  in  cer- 
tain definite  lines  upon  the  permanent  plots.  In  connection  with 
the  Chemical  Division,  important  work  has  been  done  in  studying 
the  effect  upon  many  agricultural  crops  of  lime  applied  with  and 
without  nitrate  of  soda  and  sulphate  of  ammonia,  and  Dr.  Wheeler 
has  discussed  this  season's  results  quite  fully  in  this  report.  Six 
crop-rotations  have  been  laid  out  for  the  permanent  plots — one  of 
six  years,  three  of  five  years,  one  of  four  years,  and  one  of  three 
years.  These  rotations  occupy  twenty-eight  one-tenth  acre  plots. 
One  hundred  and  eighty-two  plots  have  been  employed  by  this 
Division  in  experimental  work.  The  ten  varieties  of  oats  grown 
last  year  were  again  grown,  and  the  product  offered  to  the  farmers 
of  the  State  for  seed. 

Thirty-two  varieties  of  leguminous  plants  were  sown  in  rows 
for  illustration  and  test  with  and  without  nitrogen.  About  five 
acres  of  land  directly  east  of  the  permanent  plots  laid  out  last 
year  were  planted  to  corn  without  fertilizer  in  order  that  the 
natural  yield  might  be  obtained  as  a  basis  for  experimental  work. 
The  field  sown  with  oats  was  seeded  to  clover,  one  half  of  the  field 
getting  a  dressing  of  air-slacked  lime  and  the  other  not.  The 
"  catch  "  of  clover  was  far  superior  on  the  limed  portion.  The  same 
was  true  last  year,  and  the  clover  crop  from  last  year's  seeding  on 
the  limed  portion  far  exceeded  that  upon  the  unlimed  part.  The 
application  of  lime  to  our  light  plain  lands  in  connection  with 
potash  and  phosphoric  acid  seems  to  insure  the  growth  of  clover. 
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FARM  CROPS. 

The  hay  crop  exceeded  that  of  any  previous  year.  The  newly 
seeded  fields  abont  the  Mechanical  Building  gave  a  crop  of  excel- 
lent quality.  About  22  tons  were  cut  and  secured  in  good  condi- 
tion. Other  fodder  crops  were  2i  tons  of  Hungarian,  4  tons  of 
oats  cut  green  and  cured  as  hay,  and  10  tons  of  corn  fodder. 
Some  4  tons  of  oat  straw  and  2^  tons  of  rye  straw  were  produced. 
iThe  grain  gnrown  and  allowed  to  ripen  gave,  on  threshing,  138 
bushels  of  oats  and  53  bushels  of  rye  ;  540  baskets  of  com  were 
husked,  and  200  bushels  of  carrots  grown  for  feeding  horses. 

FARM  STOCK. 

The  two  pairs  of  oxen  used  in  road  building  and  clearing  up 
pasture  were  kept  through  the  winter  on  coarse  fodders,  and  after 
the  heavier  part  of  the  spring  work  was  completed  were  turned  to 
pasture  and  fattened  for  beef.  Six  horses  were  kept  for  use  on 
the  premises,  two  belonging  to  the  College  and  four  to  the  Station. 
There  are  eight  head  of  neat  stock  :  one  Holstein  cow,  "Fabiola 
3d  "  and  her  two  heifer  calves,  "  Fabiola's  Lady  "  and  *'  Fabiola 
Maid";  one  Ayrshire  cow,  "Geneva  Belle,"  and  her  bull  calf;  one 
grade  Guernsey  cow ;  one  grade  Ayrshire  heifer,  and  one  native 
cow.  The  Ayrshire  bull  "  Geneva  Boy  "  was  turned  to  beef  as  he 
had  become  somewhat  vicious.  From  a  lot  of  eight  pigs  pur- 
chased rather  more  than  a  year  ago,  two  sows  were  kept  for 
breeders,  and  this  fall  two  litters — fifteen  pigs — raised ;  nine  we 
shall  keep  through  the  winter  with  the  purpose  of  having  them 
for  the  butcher  late  in  the  spring.  Believing  that  the  breeding  of 
good  pigs  is  profitable  for  even  the  New  England  farmer,  the 
Board  of  Managers  authorized  the  purchase  of  a  trio  of  Berkshire 
pigs — a  boar  and  two  sows.  After  some  correspondence  the  pigs 
were  purchased  of  Mr.  James  Riley,  Thorntown,  Indiana,  who  was 
a  prize-winner  on  Berkshire  pigs  exhibited  at  the  Chicago  World^s 
Fair.  The  sows — Helen,  No.  544,  and  Gladys,  No.  546 — were  both 
sired  by  Columbus,  No.  28,701.    The  boar,  Western  Prince,  No. 
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397,  was  sired  by  Ben  Harrison,  No.  311.  These  pigs  are  hand- 
some specimens  of  their  breed,  and  we  believe  the  Berkshire  to 
be  the  equal  of  any  for  the  economical  production  of  pork. 

AGRICULTURAL  FAIRS. 

The  Station  made  exhibits  at  the  Washington  County  Fair  of 
stock,  poultry,  honey,  potatoes,  grains  and  forage  crops.  Speci- 
mens of  pears  were  exhibited  illustrating  the  effect  of  spraying 
with  Bordeaux  mixture  to  prevent  the  blight.  A  large  number  of 
photographs  illustrated  the  growth  of  various  farm  crops  when 
fertilized  with  nitrate  of  soda  and  sulphate  of  ammonia  with  and 
without  lime.  A  similar  exhibit  was  made  at  the  Ehode  Island 
State  Fair  at  Cranston. 

PUBLIOATIONS.  - 

The  following  bulletins  have  been  issued.  From  5,000  to  6,600 
copies  of  each  number  have  been  printed  and  comparatively  few 
are  now  on  hand.  The  supply  of  Bulletin  No.  25  was  exhausted 
some  time  ago,  with  the  exception  of  a  few  reserved  for  public 
libraries.  While  the  supply  lasts,  copies  of  the  other  numbers 
will  be  sent  "  to  such  individuals  actually  engaged  in  farming  as 
may  request  the  same."  The  bulletins  are  numbered  consecutively 
in  the  order  of  their  issue,  but  paged  from  the  beginning  of  each 
year ;  the  paging  will  continue  through  the  annual  report,  and 
one  index  at  the  close  of  the  year  will  cover  all  the  publications 
issued  during  that  time.  In  this  way  all  who  desire  a  permanent 
form  can  have  bulletins  and  report  of  each  year  bound  together 
in  one  volume  with  an  index  for  convenient  reference. 

BULLETIN  No.  21.     January,  1893.     Pages  1-88. 

by  h.  j.  whbblbr  and  b.  l.  hartwbll. 

contents : 

8ba-Wbrd9  :    Their    aoriculttjraL   value  ;    the   chemical    composition 

OF  certain  bpbcibs. 

8 
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BULLETIN  No.  22.      Fsbrcart,  1898.      Paobs  89-58. 

bt  l.  f.  kinnbt. 

contents : 
Btbawbbbriss  :    Cultivation  and  varietibb. 


BULLETIN  No.  28.     July,  1898.      Pages  59-76. 


BT  H.  J.  WHEELER  AND  B.  L.  HARTWELL. 


contents : 
Fbrtxlizbrs:    Cowercial  and  miscellaneous. 


BULLETIN  No.  24.      August,  J1898.'     Pages  77-84. 

bt  h.  j.  wheeler  and  b.  l.  hartwell. 

contents : 
Fertilizers  :    Analyses  of  commercial. 


BULLETIN  No.  25.     September,  1898.     Pages  85-124. 

BT  SAMUEL  0U8HMAN. 
CONTENTS : 

TuRKBTS :  Experiments  with  ;  management  of  by  successful  producers  ; 
wild  turkey  crosses,  their  desirability,  and  where  they  may  bb 
obtained. 


BULLETIN  No.  26.     November.  1898.     Pages  125-156. 

by  C.  O.  FLAGG,   H.  J.  WHEELER,   J.  D.  TOWAR  AND  B.  L.  HARTWELL. 

contents : 
Fertilizers.     Oats.     Potato  scab. 
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correspondence. 

The  namber  of  inquiries  for  information  of  various  kinds  re- 
ceived by  the  members  of  the  Station  staff  increases  each  year. 
While  satisfactory  answers  cannot  be  given  in  all  cases,  yet  as 
far  as  possible  effort  will  be  made  to  serve  the  farmers  of  the 
State  in  this  way. 

We  would  especially  invite  the  citizens  of  the  State  to  visit  the 
College  and  the  Station  and  see  for  themselves  the  work  in  pro- 
gress. 

In  closing  we  would  extend  cordial  thanks  to  all  our  co-workers 
for  earnest  and  efficient  service. 
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ROTATION    OF   CROPS. 


GHAS.   O.  FLAGa. 


In  the  opinion  of  many  farmers  the  one  thing  needfnl  for  the 
snccessful  production  of  crops  is  an  abundant  supply  of  stable 
manure  or  fertiUzer.  The  growing  of  profitable  crops  without 
the  use  of  one  or  both  is  not  to  be  thought  of  for  a  moment. 
This  idea  has  gained  so  firm  a  hold  upon  the  minds  of  many 
that  the  fact  that  there  are  other  practical  and  economical  methods 
of  producing  crops  is  entirely  eclipsed. 

Manuring  should  stand  on  the  same  plane  with  Cultivation^ 
notation.  Drainage  and  Irrigation,  Nature  has  so  constructed 
some  fields  that  neither  artificial  manuring,  drainage  nor  irrigation 
are  necessary  for  the  production  of  abundant  crops;  upon  other 
fields,  either  one,  two  or  all  three  of  these  subjects  demand  atten- 
tion. However  it  may  be  with  those,  cultivation  and  rotation  are 
important  aids  in  maintaining  fertility  upon  all  fields  alike.  The 
latter  of  these  two  subjects  we  will  briefly  discuss. 

Few  farmers  in  New  England  cultivate  their  farms  in  accord- 
ance with  any  established  system  of  rotation — that  is,  the  growing 
of  certain  crops  in  regular  successive  order  upon  the  same  field. 
Rotations  vary  in  length  according  to  the  number  of  crops  grown, 
and  may  occupy  from  two  to  fifteen  or  even  more  years.  The 
term  is  used  in  systematic  forestry  to  define  the  time  occupied  by 
the  growth  of  a  crop  of  wood  or  timber— that  is,  the  time  from 
the  cutting  of  one  crop  to  the  time  when  a  second  cutting  can  be 
made  on  the  same  land,  and  hence  has  a  different  meaning  from 
that  applied  to  it  in  agriculture  proper.    An  ideal  rotation  pre- 
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supposes  the  farm  to  include  no  waste  or  untillable  laud  and  to  be 
divided  into  as  many  equal  fields  as  there  are  years  or  crops  in 
the  rotation.  In  this  way  one  field  will  be  in  each  crop  each  year, 
but  the  same  crop  will  rotate  or  be  planted  on  field  No.  1  this  year, 
on  field  No.  2  next  year,  field  No.  3  the  following  year,  and  so 
on  to  the  end  of  the  rotation,  when  it  will  be  again  planted  on 
field  No.  1.  But  such  ideal  conditions  seldom  exist  in  practice 
and  on  our  rough  New  England  farms  are  impossible.  Nearly 
every  farm,  aside  from  "  woodland,"  in  this  State  has  a  larger  or 
smaller  area  of  land  too  hilly,  rocky,  gravelly  or  wet,  to  be  profit- 
ably cultivated,  and  thus  it  is  still  unreclaimed  and  used  only  for 
pasturage.  A  certain  area  of  meadow  and  swamps  is  used  for  the 
production  of  a  coarse  quality  of  hay,  and  as  it  cannot  be  plowed 
no  other  crop  is  ever  grown. 

The  tillable  land  consists  often  of  fields  of  irregular  size  and 
shape  as  the  contour  of  the  hills  and  the  abundance  of  rocks  will 
permit.  These  fields  generally  exhibit  a  far  larger  variety  of  soils 
than  farms  in  a  more  level  or  prairie  section  possess.  Some  fields 
are  too  wet  and  cold  to  grow  corn,  while  others  are  too  gravelly 
to  grow  grass,  and  hence  a  rotation  which  shall  include  all  the 
cultivated  fields  of  the  farm  is  hardly  possible.  If  rotation  is  fol- 
lowed, it  becomes  necessary  to  have  more  than  one  system  and 
adapt  the  crops  and  the  length  of  the  rotation  to  the  various 
fields  according  to  condition,  soil  and  location.  This  often  in- 
volves more  care  and  study  for  a  moderate-sized  farm  than  is 
required  with  a  single  system  of  rotation  upon  a  large  one.  To 
these  reasons  probably  is  largely  due  the  fact  that  the  New  Eng- 
land farmer  in  general  pays  little  regard  to  rotation,  but  is  he  wise 
in  following  up  a  hap-hazard  system  of  cropping  ?  Are  there  not 
good  reasons  why  systematic  rotation  should  be  followed  ?  Let 
us  briefly  recount  some  of  them. 

The  idea  that  the  intelligent  arrangement  of  crops  into  a  rota- 
tion increases  the  annual  yield  and  helps  improve  and  preserve 
the  fertility  of  the  field  is  not  a  new  one  nor  confined  to  the  days 
of  modem  agriculture.    The  old  Bomans  had  systems  of  rotation 
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shoi-t  and  imperfect,  but  in  those  days  known  to  be  better  than 
constant  cropping  with  one  variety  of  plant.  Farmers  in  England 
and  on  the  Continent  have  had  their  systems  of  rotation  in  which, 
as  in  the  old  Roman  systems,  the  "  bare  fallow  "  played  an  impor- 
tant part.  Increase  of  population  making  greater  demands  upon 
the  food  supply  and  better  knowledge  of  the  laws  which  govern 
the  growth  of  plants  have  changed  and  improved  the  systems  of 
rotation  followed  in  the  most  highly  cultivated  portions  of  Europe. 
The  discovery  of  guano  and  the  subsequent  building  up  of  the 
fertilizer  trade  in  the  utilization  of  all  waste  products  of  any  value 
as  a  plant  food,  and  the  discovery  of  nitrate  of  soda,  potash  salts 
and  phosphate-rock  allowed  the  tenant  farmer  more  liberty  in  the 
cultivation  of  crops  than  was  possible  when  obliged  to  depend 
solely  upon  the  fertilizers  made  upon  the  farm.  This  brings  us 
face  to  face  with  the  statement  that  in  these  days  the  farmer  can 
purchase  for  cash  the  elements  to  grow  his  crops,  while  in  those 
days  fertility  was  maintained  ]by  a  careful  system  of  rotation.  Is 
it  not  possible  for  our  farmers  to  pay  more  attention  to  rotation 
and  pay  less  money  for  fertilizers — or  differently  stated,  paying 
an  equal  amount  for  fertilizers  to  get  larger  crops  by  adopting  a 
proper  rotation  ? 

The  primary  reasons  for  rotation  are  found  in  the  soil  and  the 
different  demands  for  food  which  the  various  crops  make  upon  it, 
as  well  as  difference  in  capacity  of  various  plants  to  collect  their 
food.  The  soil  serves  to  anchor  the  plant  and  furnishes  a  medium 
through  which  it  may  send  its  roots  for  food  and  moisture,  in 
which  capacity  it  acts  as  a  great  store-house.  The  dark-colored 
soil  at  the  surface,  varying  in  depth  according  to  location,  is 
generally  due  to  the  presence  of  organic  matter — decaying  leaves, 
stems  and  roots.  Exposure  of  the  soil  to  the  free  admission  of  air 
and  action  of  frost  hastens  decomposition  and  therefore  facilitates 
the  formation  of  agricultural  soil.  This  portion  of  the  soil  con- 
tains by  far  the  larger  percentage  of  plant  food  and  is  constantly 
reinforced  by  whatever  fertilizer  is  applied,  by  the  decay  of  roots 
and  falling  leaves  and  by  dust  and  sediment  from  rain-water. 
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The  soil  beneath  the  dark  agricultural  soil,  the  subsoil,  is  thoug^ht 
by  some  of  little  consequence  or  value,  but  its  influence  is  great 
upon  the  crop-producing  power  of  the  soil.  It  has  much  to  do 
ynth  the  water  supply,  and  of  itself  has  more  or  less  fertility  be- 
sides some  small  amount  which  is  washed  down 'from  the  surface 
soil  by  rains. 

As  plants  differ  widely  in  their  habit  of  growth  above  ground, 
so  is  there  a  difference  below  the  surface  in  the  root  growth. 
Some  have  a  large  mass  of  fine  thread-like  roots  which  fill  the 
surface  soil,  like  some  of  the  grasses;  others  have  large  roots 
which  penetrate  deep  into  the  subsoil,  like  clover  or  root  crops, 
and  draw  their  supplies  of  food  from  the  lower  portions  of  the 
soil.  In  this  way  the  deep-rooted  plants  grow  upon  supplies  en- 
tirely beyond  the  reach  of  those  having  a  shallow-rooted  system, 
and  herein  we  find  a  strong  reason  for  the  rotation  of  crops. 
Larger  crops  can  be  produced  by  a  judicious  combination  of 
shallow  and  deep-rooted  plants.  Again,  plants  vary  in  their 
ability  to  secure  a  sufficient  supply  of  food  from  the  same  soil. 
It  is  well  known  that  rye  will  thrive  upon  land  much  too  poor 
to  grow  a  good  crop  of  wheat  or  barley.  The  oat,  perhaps,  stands 
next  to  rye  among  the  cereals  in  ability  to  extract  nourishment 
from  the  soil.  Some  plants,  while  having  sufficient  power  to  se- 
cure an  abundance  of  certain  elements,  lack  the  power  to  extract 
the  small  quantity  of  some  other  element  essential  to  its  growth. 
The  turnip  is  a  well-known  illustration,  in  that  fertilizers  or 
manures  containing  a  relatively  large  amount  of  soluble  phos- 
phates always  give  the  best  crops,  notwithstanding  the  fact  that 
the  turnip  is  not  especially  rich  in  its  content  of  phosphoric  acid. 
The  turnip  plant  simply  has  a  low  power  of  assimilating  phos- 
phoric acid  from  the  soil,  and  unless  a  liberal  amount  of  that 
element  is  supplied  in  a  soluble  form  the  crop  is  lessened. 

In  rotations,  plants  which  are  delicate  feeders  should  be  grown 
when  the  soil  is  full  of  available  plant  food,  and  be  followed  by 
strong  feeders  which  will  secure  and  use  food  left  by  the  pre- 
ceding crop. 
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When  any  crop  is  removed  from  the  soil  it  carries  certain  ele- 
ments of  fertility  with  it,  and  repeated  removals  of  the  same  crop 
without  manuring  will  sooner  or  later  exhaust  most  soils  of  those 
elements,  so  that  further  cultivation  of  that  crop  will  be  unprofit- 
able. This  was  fiminently  true  of  the  cotton  fields  of  the  South 
when  there  was  less  of  diversified  agriculture  than  at  present. 
Cotton  was  planted  year  after  year  on  the  same  field,  the  yield 
gradually  decreasing  until  a  point  was  reached  where  the  crop 
would  not  pay  the  cost  of  cultivation  and  harvesting,  when  the 
field  was  said  to  be  '*  worn  out "  and  was  discarded  for  others 
more  productive.  The  **  worn  out "  fields  would  quickly  grow  up 
to  weeds  and  grass,  and  nature  would  begin  the  slow  process  of 
restoring  them  to  a  condition  of  fertility  through  the  growth 
and  decay  upon  and  within  the  soil  of  a  variety  of  plants.  The 
rank  growth  of  some  of  these  plants  is  nature's  contradiction 
as  to  the  "  worn  out "  condition  of  the  soil,  and  proves  that  the 
soil  is  "  worn  out "  only  as  related  to  cotton  or  plants  requiring 
the  same  elements  in  the  same  or  about  the  same  proportions. 
A  good  system  of  rotation  with  thorough  cultivation  would  go  far 
toward  indefinitely  postponing  the  evil  day  of  unprofitable  crops. 

The  same  elements  serve  in  the  main  as  food  for  most  agricul- 
tural crops,  but  the  relative  quantities  of  each  have  a  wide  vari- 
ation. If  the  following  named  crops  produced  the  quantities 
stated  upon  an  acre  of  ground  each,  they  would  remove  the 
amounts  of  nitrogen,  phosphoric  acid  and  potash  named  in 
pounds.  The  figures  for  the  potatoes  do  not  include  the  tops, 
as  they  are  seldom  removed  from  the  field. 


Nitrogen 

Phosphoric  Acid, 
Potash 


200  bo«h. 
Potatoes. 


89 

20.4 
-68.4 


92^  ba«h. 

Oats 

and  1  too 

Straw. 


49.1 
19.5 
87.0 


60  bntl^ 

Corn 

and  I  ton 

Stover. 


66.1 
27.2 
40.4 


2  tons  of 
Clover 
Hay, 


78.8 
23.4 
78. 


MO  tNiah. 

of 
Swedish 
Tarnlpa. 


67.2 
16.8 
56. 
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A  comparison  of  the  figures  shows  that  a  potafco  crop  uses  but 
about  half  the  nitrogen  required  by  a  corn,  clover  or  turnip  crop, 
and  three-fourths  as  much  phosphoric  acid  as  the  corn,  nearly  as 
much  as  the  clover,  and  one-fifth  more  than  the  turnips ;  but  of 
potash  it  demands  nearly  two-thirds  more  than  the  corn  crop,  and 
about  one-eighth  less  than  the  clover  crop.  The  clover  crop  makes 
fully  as  great  a  demand  upon  the  soil  as  any  of  the  others,  but 
its  mineral  food  is  largely  drawn  from  the  lower  part  of  the 
agricultural  soil  and  from  the  subsoil,  while  it  is  able  to  obtain 
some  considerable  portion  of  its  nitrogen  from  the  atmosphere 
through  the  friendly  bacteria  which  multiply  within  the  nodules 
upon  the  roots.  The  large  mass  of  roots  left  to  decay  within  the 
soil  adds  to  the  quantity  of  organic  matter,  while  the  mineral 
elements  are  left  near  the  surface  for  the  use  of  other  crops,  so 
that,  instead  of  an  exhausting  crop,  clover  is  probably  the  best 
renovating  crop  which  can  be  grown,  and  hence  should  find  a 
place  as  often  as  possible  in  every  sound  system  of  rotation. 
Crops  which  draw  heavily  upon  the  supply  of  phosphoric  acid 
in  the  soil  should  be  followed  by  those  which  require  but  little, 
hence  grain  crops  should  be  followed  by  root  crops,  and  those  in 
turn  by  grain  and  grass. 

Hoed  crops  should  be  interspersed  with  grain  crops  that  the 
ground  may  be  kept  free  from  foul  growths  and  the  plant  food 
and  moisture  preserved  for  the  use  of  the  crop.  Cultivation  and 
stirring  the  soil  frequently  promotes  the  rapid  formation  of  avail- 
able plant  food  from  the  supplies  of  insoluble  material  in  the  soil, 
hence  hoed  crops  have  an  important  place  in  any  rotation  as  a 
means  of  increasing  fertility.  Broad-leaved  plants  favor  the  de- 
velopment of  soluble  plant  food  in  the  soil  by  furnishing  the 
conditions  necessary  for  nitrification— that  is,  partial  shade  and 
protection  from  too  great  heat,  while  the  surface  soil  is  kept  more 
moist  because  of  less  evaporation.  Narrow-leaved  plants  do  not 
shade  and  protect  the  soil  as  do  broad-leaved  ones. 

Our  farm  crops  vary  in  the  season  of  their  growth  :  some 
making  most  of  it  in  the  cool  weather  of  fall  and  spring  and 
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others  only  growing  during  the  heat  of  summer.  This  is  an 
important  reason  for  a  rotation  of  crops.  It  is  becoming  more 
and  more  recognized  as  a  fundamental  principle  of  agriculture 
that  if  we  would  prevent  all  waste  of  soluble  plant  food  by  leach- 
ing and  evaporation  the  soil  must  be  kept  covered  with  a  growing 
crop  at  all  seasons.  A  soil  full  of  active,  hungry  rootlets  will  not 
suffer  by  the  leaching  away  of  plant  food,  and  the  protection 
afforded  the  soil  by  the  crop,  especially  in  winter,  has  an  im- 
portant bearing  upon  the  preservation  of  fertility.  In  England 
the  bare  fallow  —  that  is,  allowing  the  land  to  lie  without  pro- 
ducing any  crop,  and  frequently  harrowed  or  cultivated  to  pre- 
vent the  growth  of  all  weeds — is  thought  to  render  the  land  more 
productive  and  give  fall  sown  grains,  especially,  a  good  start. 
But  the  climate  of  England  is  far  different  from  our  own.  With 
her  cloudy  skies,  moist  air  and  frequent  fogs  and  rains,  the  soil 
is  kept  moderately  cool  and  moist — just  the  conditions  to  pro- 
mote nitrification ;  while  here,  our  hot  sun,  dry  air  and  frequent 
drouths  over-heat  and  over-dry  the  soil  and  furnish  conditions 
decidedly  unfavorable  for  the  development  of  soluble  plant  food ; 
therefore,  to  prevent  waste,  keep  a  crop  growing  upon  the  field 
as  much  of  the  time  as  possible. 

Rotation  of  crops  is  important  upon  a  dairy  or  stock  farm,  be- 
cause a  variety  of  crops  is  provided,  and  cattle  thrive  better  upon 
a  good  assortment  of  foods  than  when  confined  to  one  article  of 
diet.  If  soiling  is  practiced,  rotation  is  still  more  important,  in 
order  that  a  succession  of  green  crops,  in  just  the  right  condition 
for  feeding,  may  be  had  through  the  season. 

Rotation  offers  still  another  advantage  in  distributing  the  work 
of  planting,  cultivating  and  harvesting  over  a  greater  period  of 
time,  so  that  a  smaller  force  of  labor  can  cultivate  and  care  for 
more  crops  in  the  aggregate,  than  when  limited  to  the  short  sea- 
son adapted  to  one  crop.  The  labor  of  the  farm  can  be  utilized  to 
better  advantage  when  a  variety  of  crops  is  grown,  than  when 
but  one  is  planted. 

Insects  and  fungous  diseases  which  prey  upon  certain  crops  are 
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apt  to  multiply  and  become  serious  pests,  when  the  same  crop  is 
grown  in  successive  years,  upon  the  same  field.  A  judicious  rota- 
tion helps  to  destroy  or  hold  in  check  those  insect  enemies  and 
diseases,  as  the  change  of  crop  deprives  them  of  suitable  food  or 
conditions  of  growth,  and  therefore  is  often  the  most  economical 
method  of  fighting  them.  We  may  briefly  sum  up  the  advantages 
of  a  system  of  rotation  as  follows : 

IsL  It  economizes  the  natural  and  artificial  supplies  of  plant 
food  in  the  soil,  and  helps  to  enrich  the  surface  soil. 

2d.  A  regular  succession  of  crops^  including  hoed  crops,  is  of 
great  assistance  in  keeping  the  soil  free  fro7n  weeds,  insects  and 
fungous  diseases, 

3d.  It  eco7iomizes  tlie  labor  of  the  farm,  and  is  necessary  for  the 
satisfactory  and  profitable  feeding  of  live  stock. 

4th.  By  the  frequent  plowing-in  of  turf,  clover  sod  and  stuhble, 
the  mechanical  condition  of  the  soil  is  improved,  while  the  activity 
of  chemical,  physical  and  bacteriological  forces  is  greatly  increased, 
resulting  in  a  greater  development  of  plant  food. 

Twenty  one-tenth  acre  plots  have  been  devoted  to  use  in  six  ro- 
tations, one  of  six  years,  three  of  five  years,  one  of  four  years,  and 
one  of  three  years.  The  establishment  of  any  system  of  rotation 
is  a  question  of  time,  as  grass,  winter  and  spring  grains  and  hoed 
crops  cannot  all  be  planted  at  one  time.  The  right  crops  can  be 
planted  upon  certain  of  the  fields  and  the  others  brought  into  ro- 
tation as  rapidly  as  possible.  The  following  tables  give  the  rota- 
tions planned  for  those  plots,  the  soil  of  which  is  a  sandy  loam 
with  a  subsoil  of  yellow  loam,  underlaid  with  gravel  and  in  poor 
condition.  It  is  a  portion  of  the  field  laid  out  in  permanent  plots, 
and  the  numbers  refer  to  the  plan  in  our  Fourth  Annual  Report, 
page  12. 
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Rotation  "  A." 


t  1        1893. 

1 

1894. 

1895. 

1896. 

1897. 

1898. 

1 

Potatoes. 

Rye. 
Squashes. 

Peas. 
Turnips. 

Oats. 

Clover. 

Potatoes. 

3 

Squashes. 

Peas. 
Turnips. 

Oats. 

Clover. 

Potatoes. 

Rye. 

Squashes. 

5     Turnips. 

Oats. 

1 
Clover. 

Potatoes. 

Rye. 
Squashes. 

Peas. 

Turnips. 

1 
7     Oats. 

Clover. 

Potatoes. 

1 

Rye. 

Squashes. 

Peas. 
Turnips. 

Oats. 

1 
9  '  Cow  peas. 

Potatoes. 

1  Rye. 

Squashes. 

Peas. 
Turnips. 

Oate. 

Clover. 

This  is  planned  to  furnish  seven  crops  in  five  years,  and  adapted 
to  the  use  of  dairymen  in  the  vicinity  of  towns  and  villages.  The 
rye  (winter)  is  to  be  cut  green  for  "  soiling"  or  cured  for  hay  or 
bedding;  the  ground  is  then  liberally  dressed  with  barnyard 
manure,  ploughed  and  planted  about  June  20th  to  winter  squashes 
as  a  market  crop.  The  following  spring  the  field  is  to  be  planted 
to  early  peas.  The  peas  are  to  be  picked  for  market  and  the  vines 
utilized  as  fodder,  green  or  dry,  for  the  farm  stock.  If  care  is 
taken  in  curing,  pea  vines  make  a  very  palatable  and  nutritious 
fodder.  A  dressing  of  air  slacked  lime,  three  tons  per  acre,  is 
well  worked  into  the  soil  before  the  peas  are  planted.  The  peas 
are  picked  and  the  vines  removed  as  early  as  possible,  when  the 
field  is  planted  to  white  fleshed  turnips  of  the  Swede  type  for 
market  or  feeding.  A  chemical  fertilizer  containing  a  good  sup- 
ply of  phosphoric  acid,  used  in  the  drill,  is  beneficial.  The  next 
year  oats  are  sown  and  also  twenty  pounds  of  medium  red  clover 
seed  per  acre.  The  oats  may  be  allowed  to  ripen,  but  if  cut  green 
for  fodder  or  cured  as  oat  hay,  it  will  be  all  the  better  for  the 
clover  crop.  After  the  oats  are  removed,  upon  most  fields,  more 
or  less  weeds  will  grow  unless  the  stand  of  clover  is  very  perfect. 
In  any  case  it  is  an  advantage  to  go  over  the  field  with  a  mowing 
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machine,  haviDg  the  cutter  bar  set  high  enough  to  clip  weeds  and 
heads  of  clover  which  are  allowed  to  lie  on  the  ground  as  mulch. 
This  should  be  done  early  enough  and  often  enough  to  prevent 
either  from  ripening  seeds.  If  there  are  spots  in  the  field  where 
the  clover  stand  is  thin  or  presents  an  unthrifty  appearance,  a  top 
dressing  of  well  rotted  stable  manure  very  evenly  spread  will  soon 
improve  the  growth  and  bring  the  spots  up  to  the  condition  of  the 
remainder  of  the  field,  the  object  being  to  secure  an  even  and 
rank  growth  of  clover  over  the  whole  field.  Such  care  during  the 
autumn,  should  insure  two  good  crops  of  clover  hay  the  following 
summer,  and  a  soil  rich  in  organic  matter  and  nitrogen  for  the 
potato  crop  which  follows.  The  potato  crop  is  fertilized  with 
chemical  manures,  and  after  the  crop  is  dug,  winter  rye  is  sown 
and  the  rotation  is  again  begun.  In  1893,  all  the  crops  were 
sown  in  their  order,  excepting  that  peas  were  omitted  from  plot 
No.  5  and  cow  peas  were  sown  upon  plot  No.  9,  and  the  crop 
plowed  in  as  being  the  nearest  approach  to  clover  which  could  be 
obtained. 

Rotation  "  B." 


%          1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

2   Corn. 

Potatoes. 

Rye. 

Clover. 

Timothy. 

Redtop. 

4   Potatoes. 

1 

Rye. 

Clover. 

Timothy. 

Redtop. 

Corn. 

6 

Rye,(8pring) 

Clover. 

Timothy. 

Redtop. 

Corn. 

Potatoes. 

8 

Oats. 

Timothy. 

Redtop. 

■ 
Corn. 

Potatoes. 

Rye. 

10 

Oats. 

Clover, 

Corn. 

Potatoes. 

Rye. 

Clover. 

12 

Rye.(8prlng) 

Corn. 

Potatoes. 

Rye. 

Clover. 

Timothy. 
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This  rotatioD  covers  a  period  of  six  years.  The  corn  crop  when- 
ever planted  upon  plots  Nos.  8,  10  and  12,  is  to  be  fertilized  with 
stable  manure  at  the  rate  of  eight  cords  per  acre,  but  upon  plots 
Nos.  2,  4  and  6,  it  receives  a  dressing  of  home  mixed  chemical 
manure,  equal  in  money  value  to  the  barnyard  manure  at  five 
dollars  per  cord.  .Chemicals  are  used  upon  potatoes  and  rye,  on 
all  the  plots  alike.  The  crops  obtained  from  the  plots  manured 
entirely  with  fertilizers  will  be  compared  with  those  grown  on 
plots  receiving  stable  mailure  once  in  six  years,  to  see  what  effect, 
if  any,  the  stable  manure  may  exert  in  a  rotation.  The  money 
value  is  used  as  a  basis,  because  it  is  the  standard  from  which  the 
farmer  would  work.  A  dressing  of  air-slacked  lime  is  applied 
when  the  winter  rye  is  sown.  Plot  No.  2  was  planted  to  corn  and 
No.  4  to  potatoes,  regular  crops  in  the  rotation.  No.  6  was  sown 
to  spring  rye  and  seeded  with  red  clover,  redtop,  {Agrostis  vtd- 
ffaris,)  and  timothy,  {Phleum  pratense,)  No.  8  was  sown  with 
oats,  redtop  and  timothy ;  No.  10  with  oats  and  clover,  and  No. 
12  with  spring  rye  which  was  plowed  in  green.  This  will  bring 
all  the  plots,  excepting  No.  10,  into  the  regular  rotation  in  1894. 
The  soil  being  in  poor  condition,  the  catch  of  grass  seed  has  been 
very  imperfect.  After  this  season,  the  rye  will  always  be  winter 
rye,  and  the  redtop  and  timothy  seed  is  sown  with  it  in  the  fall, 
and  the  clover  seed  the  following  March. 

Rotation  "C." 


i. 

1893, 

1894. 

1895. 

1896. 

1897. 

1898. 

n 

Potatoes. 

Rye. 

Clover. 

Poutoes. 

Rye. 

Clover. 

13    Rye. 

Clover. 

Potatoes. 

Rye. 

Clover. 

Potatoes- 

1 
14    Cow  peas. 

Potatoes. 

Rye. 

1 
Clover. 

Potatoes. 

Rye. 
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This  is  a  short  rotation,  and  similar  to  that  followed  by  many 
Western  farmers,  except  that  winter  rye  is  sown  in  place  of  wheat, 
which  does  not  thrive  well  here.  Spring  rye  was  sown  on  plot  No. 
13,  and  clover  with  it.  After  the  potatoes  are  harvested,  air-slacked 
lime  is  applied  broadcast,  and  the  soil  thoroughly  harrowed  and 
fitted  for  seeding  to  rye;  the  clover  seed  is  sown,  if  possible,  upon 
a  light  snow  in  the  following  March.  The  clover  should  be  well 
cared  for  and  encom*aged  to  make  the  best  possible  growth. 
Never  "  fall-feed  "  or  pasture  the  young  clover  after  the  rye  is  har- 
vested. It  will  invariably  weaken  the  plants  and  render  them 
liable  to  winter-killing.  Clip  the  heads  off  and  allow  them  to  lie 
upon  the  ground  as  mulch  as  directed  under  rotation  A.  A  lib- 
eral amount  of  fertilizer  is  used  to  insure  a  good  potato  crop, 
which  is  the  money  crop  in  this  rotation,  and  the  clover  sod  makes 
the  best  possible  preparation  for  it,  hence  no  pains  must  be  spared 
to  have  a  perfect  stand  and  rank  growth  of  clover. 

Rotation  '•  D." 


1 

1 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

18  j  (;orn. 

Potatoes. 

Rye. 

Clover. 

Corn. 

Potatoes. 

20 

Potatoes. 

Rye. 

Clover. 

Corn. 

Potatoes. 

Rye. 

22 

Rye. 

Clover. 

Corn. 

Potatoes. 

Rye. 

Clover. 

24 

Cow  peas. 

Corn. 

Potatoes. 

Rye. 

Clover. 

Corn. 

This  rotation  is  like  C,  lengthened  one  year  by  the  introduction 
of  a  coi*n  crop  between  clover  and  potatoes.  It  would  be  well 
adapted  to  a  dairy  farm  where  the  land  was  easily  cultivated  and 
not  adapted  to  permanent  grass.  The  stable  manure  would  be 
used  on  the  clover  sod  for  com,  and  in  a  well  rotted  condition  as 
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top  dressing  for  clover.  Lime  is  applied  to  the  rye  and  clover 
seeding*  as  in  rotation  C.  Plots  No.  18  and  20  were  planted  with 
regular  crops  of  the  rotation ;  plot  No.  22  with  spring  rye  and 
clover,  winter  rye  to  be  used  later  in  all  cases,  and  No.  24  with 
cow  peas  to  be  plowed  in  as  a  substitute  for  clover. 

Rotation  "  E." 


32 


i 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

26 

Corn. 

Potatoes. 

Rye. 

Clover 
and 
Timothy. 

Clover 
and 
Timothy. 

Corn. 

28 

Potatoes. 

Rye. 

Clover 
and 
Timothy. 

Clover 
and 
Timothy. 

Corn. 

Potatoes. 

30 

Rye. 

Clover 
and 
Timothy. 

Clover 
and 
Timothy. 

Corn. 

Potatoes. 

Rye. 

Oats  and 
Clover. 


34  j  Cow  peas. 


Clover  I 

and  ,  Corn. 

Timothy. 


Corn. 


Clover 
Potatoes.       R3'e.  !    and 

!  Timothy. 


I 


Potatoes. 


j  Clover  Clover 

Rye.  and  |    and 

'  Timothy.   ,  Timothy. 
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BOTATION  *'  F." 


1 

1893. 

1894. 

1895. 

1896. 

1897.             1898. 

31 

Corn. 

Potatoes. 

Bye. 

Timothy 

and 
Bedtop. 

llmothy 

and 
Bedtop. 

Corn. 

33    Potatoes. 

Bye. 

Timothy        Timothy 

and                and 
Bedtop.         Bedtop. 

Corn, 

Potatoes. 

35  i  Bye. 

Timothy 

and 
Bedtop. 

Timothy 

and 
Bedtop. 

Corn. 

Potatoes. 

Bye. 

37  [  Oats. 

Timothy 

and 
Bedtop. 

Corn. 

Potatoes. 

Bye. 

Timothy 

and 
Bedtop. 

39 

Buckwheat. 

Corn. 

Potatoes. 

Bye. 

Timothy 

and 
Bedtop. 

Timothy 

and 
Bedtop. 

These  two  rotations  are  duplicates  except  that  E  includes  clover 
with  the  crops  grown  and  F  does  not,  the  object  being  to*  compare 
the  results  of  the  two  rotations.  In  rotation  E  plots  No.  26  and 
28  were  planted  with  the  regular  crops ;  No.  30  to  spring  rye, 
clover  and  timothy ;  No.  32  with  oats  and  clover,  and  No.  34  with 
cow  peas  to  plow  under.  In  rotation  F,  Nos.  31  and  33  were 
planted  with  the  regular  crops ;  No.  85  with  spring  rye,  timothy 
and  redtop ;  No.  37  with  oats,  timothy  and  redtop,  and  No.  39  with 
buckwheat  for  plowing  under.  Buckwheat  was  used  instead  of 
cow  peas  in  order  that  no  leguminous  plants  be  grown  upon  any 
plot  belonging  in  this  rotation. 

As  this  is  the  first  year  of  planting,  and  the  rotations  not  yet 
in  full  force,  records  of  crops  are  omitted. 
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EXPERIMENTS  WITH  LEGUMINOUS  PLANTS. 

The  trial  of  legumes  was  made  upon  three  of  our  most  uniform 
and  thoroughly  exhausted  plots  of  the  experiment  land  on  the 
plain.  The  object,  aside  from  studying  the  habits  and  growth 
of  the  most  common  leguminous  plants,  was  to  determine  the 
effects  of  different  applications  of  nitrogen.  The  three  plots  (per- 
manently numbered  17, 19  and  21)  each  received  an  application  of 
1,200  pounds  dissolved  South  Carolina  Rock  (16.63  per  cent,  total 
phosphoric  acid),  and  180  pounds  muriate  of  potash  (50  per  cent, 
potassium  oxide),  while  in  addition  No.  19  received  150  pounds  of 
nitrate  of  soda  (15.60  per  cent,  nitrogen),  and  No.  21  received  450 
pounds  of  nitrate  of  soda  of  the  same  strength,  while  no  nitrogen 
'  whatever  was  applied  to  No.  17. 

Seed  of  the  following  thirty -two  legumes  was  sown  May  29,  in 
duplicate  rows,  three  feet  apart  across  each  of  the  three  plots. 
Common  red,  mammoth  red,  white,  alsike  and  crimson  clovers 
made  fair  growth,  with  but  slight  differences  in  favor  of  the  nitro- 
gen plots.  No  crop  was  harvested  as  the  plants  are  to  remain  a 
second  year. 

Alfalfa  and  Bokhara  clover  succeeded  better  where  nitrogen  was 
applied,  though  the  larger  application  of  nitrogen  gave  no  per- 
ceptible increase  in  yield.  The  roots  of  these  plants  grew  especi- 
ally deep  on  the  plot  where  the  nitrogen  was  applied. 

The  English  horse  bean  did  not  mature  and  was  so  badly  eaten 
by  an  insect  (blister  beetle)  that  no  conclusions  could  be  drawn 
from  its  growth  and  behavior. 

Kidney  vetch  or  sand  clover  and  sainfoin  (Onobrychis  Sativa) 
being  biennials  were  not  weighed  this  year;  but  slight  differences 
were  noticed  in  their  growth  in  the  three  plots. 

The  results  of  the  remaining  crops  may  best  be  seen  by  studying 
the  following : 


1 
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TABLE  GIVING  WEIGHTS  OF  SHORT  ROWS  AND  COMPUTED 
YIELDS  PER  ACRE. 


O^ranger  Peas 

Btratag«m  Peat 

Cow  Paas 

6oJa  Bean 

Medlam  Oreen  Soja  Bean. 
Mediom  Black  Bcja  Bean. 
£arly  White  Boja  Bean... 
Tamagata-cba  Daldxu.. . . 

Kljmeuke  Daldxu 

Bdamame 

Yellow  Boy 

BUck  Podded  Adznkl  ... 
White  Podded  Adanki. .. 

Spring  Vetch 

WhiteLnpine 

Bine  Lnpine 

Tellow  Lnpine 

*Golden  Wax  Beane 

White 
Serradella. 
■Sparry.  .. 


Alr^y 
Green. 


Wbiohtb  oi*  24  TT.  oi*  Row. 


I 


5 


II 


Air-dry 
Oreen. . 


lbs.— OS. 

2r-ll 

3—8 
6-10 
8-  6 
9—8 
10-0 
8-2 
7—  8 
9—S 
6-4 
8—10 

6—  2 

7—  8 
8-10 

14-  4 
6-8 

27—  8 

—  6 

4—2 

28—0 
6-12 


I 

is 

H 

9     • 
1^ 


5^ 


Ibe.— oz. 
8-  8 
6-  2 
7-14 
6—  2 

11-  8 
11—12 

4-  6 
8—  2 

12-  8 
6-10 
6-  6 
8-10 
0—  4 
8-  0 

13—12 
8-10 

80—  0 
-11* 
6-  2 

29-  4 
8-  4 


!  Ibf.— oz. 

4—  1 

I      4-14 

!      6-  2 

i 

i      6-2 

I      7—10 

i  ^-* 

I      8-8 

4-  6 
8-14 
6-14 

5-  8 

6-  4 
9-  0 
6-  0 

22—  8 
0-  8 

89—4 

—18 

7-9 

26-  8 
6-2 


Ck>xpUTBD  Yield  pbb  Aobb. 


o 


Iba.— oz, 
1626-16 
1612- 
4008-  2 
2041-14 
6747—  8 
6060-0 
1880-10 
4687—  8 
6747—  8 
8781—  4 
2108—2 
8100—10 
4687-  8 
8403-2 
8621—  4 
8082—  8 

16687—  8 

226—14 

2496-10 

18916-  0 
4088—12 


Iba.— oz. 

2117—  8 

8100—10 

4764—  6 

8100-10 

6967—8 

7108-12  ! 

2646—14 

4916—10 

7662—8 

8403-  2 

8866-14 

6216-2 

6696—4 

4840—  0 

8818—12 

6218-14 

18160-  0 
484—13* 
8706-10  I 

17606—  4 
4991—4 


Iba.— oz. 
2467-13 
2949—  6 
8706—10 
8100-10 
4618—2 
4386-  4 
2117—  8 
2646-14 
6369-6 
8664—  6 
3327—8 
8781—4 
6446—  0 
8680-0 

18612—  8 
6747—  8 

23746—4 
491—9 
4676-6 

16427-  8 
8706—10 


•  Weight  of  threshed  beana  only. 

Because  of  the  fact  that  all  leguminous  plants  are  able  to  obtain 
a  portion  of  the  nitrogen  necessary  for  their  growth  from  the 
atmosphere,  the  cultivation  of  as  many  of  them  as  possible  for 
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fodder  or  green  manuring  is  important  to  the  farmer.  In  our 
last  report  (Fifth  Annual  Report,  page  150)  we  called  atten- 
tion to  the  merits  of  the  varieties  of  the  soja  or  soya  bean 
and  cow  pea  as  fodder  crops  especially  valuable  to  the  dairy 
man  for  summer  feeding,  soiling  and  for  ensilage.  They  are 
tender  plants  and  can  only  be  sown  when  all  danger  of  frost 
is  past  and  must  be  harvested  before  frost  in  the  fall,  therefore 
there  season  of  usefulness  is  somewhat  limited.  The  farmer 
with  a  large  herd  of  milch  cows  and  limited  pasture  desires  an 
abundant  crop  for  soiling  early  in  spring  and  late  in  autumn. 
We  can  find  such  among  the  leguminous  plants.  The  Canada 
field  pea  sown  with  oats  or  barley  early  in  the  spring  makes  an 
excellent  fodder.  Sow  two  bushels  per  acre  and  plow  in  about 
four  inches  deep,  then  sow  two  bushels  of  oats,  harrow  thoroughly 
and  roll.  If  stable  manure  is  applied  it  should  be  spread  before 
peas  are  sown  and  plowed  in ;  fertilizer  or  chemicals  may  be  sown 
broadcast  after  the  peas  are  plowed  in.  It  will  then  be  \rell  worked 
into  the  soil  by  the  harrow  with  the  oats.  The  crop  can  be  cut 
and  fed  green,  or  cut  when  the  oats  are  in  milk  and  well  cured  it 
makes  a  palatable  and  valuable  fodder.  Some  dairymen  prefer  to 
sow  three  bushels  of  peas  and  one  of  oats.  The  fodder  of  such  a 
mixture  will  be  richer  in  nitrogenous  elements  than  when  the  pro- 
portion of  oats  is  larger.  We  believe  that  the  Canada  pea  is 
worthy  of  much  more  extended  cultivation  as  a  fodder  crop, 
especially  for  early  spring  and  late  fall  use. 

Serradella  (Ornithopus-sativus)  jis  a  fodder  crop  of  some  pro- 
mise. The  yield  in  a  green  state  as  seen  by  the  table  was  behireen 
seven  and  eight  tons.  At  the  Massachusetts  State  Experiment 
Station  the  yield  has  reached  as  high  as  thirteen  and  a  half  tons 
of  green  fodder.  It  has  been  used  for  feeding  with  excellent 
satisfaction.  It  is  a  low  growing  annual  leguminous  plant  The 
seed  is  greenish  brown  in  color,  about  an  eighth  of  an  inch  long, 
a  trifle  less  wide  and  in  thickness  about  one-fourth  the  length.  It 
may  be  sown  quite  early  in  the  spring  and  grows  until  the  severe 
frosts  of  late  fall  kill  it. 
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Spurry  (Sper^n^a  arvensis).  This  is  a  very  low  growing  annual 
leguminous  plant  with  fine  stems.  The  seed  is  about  the  size  of 
alsike  dover  seed  but  black  in  color.  It  germinates  quickly  in  a 
warm  soil  and  grows  rapidly  so  that  two  or  three  crops  can  be 
grown  in  a  season.  The  seed  ripens  early  and  shells  easily  so 
that  a  second  crop  will  often  grow  from  self  sown  seed.  It  seems 
to  prefer  sandy  soil  and  on  the  "pine  barrens"  or  "jack-pine" 
lands  of  Michigan  it  has  been  grown  for  several  years  with  excel- 
lent results.  It  grows  wild  in  Great  Britain  and  is  there  regarded 
as  a  weed,  but  in  Germany  and  France  it  is  sown  after  other  crops 
and  used  as  a  winter  pasture  for  cattle,  sheep  and  hogs.  Some 
authorities  regard  it  as  better  than  clover.  Hens  are  said  to  be 
very  fond  of  it  either  in  a  green  or  dry  condition.  We  think  cau- 
tion should  be  used  in  sowing  it  upon  rich  land  as  it  may  easily 
become  a  weed.  Upon  sandy  pastures  it  would,  perhaps,  be  of 
value  in  filling  up  the  vacancies  in  the  sward  and  improving  the 
quality  of  the  herbage.  As  a  "  catch  crop  "  after  spring  grains  or 
early  potatoes  it  would  furnish  excellent  food  for  cattle  or  sheep 
or  a  good  crop  to  plow  under  for  green  manuring. 

LIME  AND  CLOVER. 

In  our  Fifth  Annual  Report,  page  136,  is  an  account  of  a  fertil- 
izer experiment  with  oats  upon  nine  one-fourth  acre  plots  located 
upon  the  plain  east  of  the  barn.  Seaweed  at  the  rate  of  nine  one- 
seventh  cords  per  acre  was  applied  broadcast  in  1891,  and  in  the 
following  spring  (1892)  the  north  half  of  all  the  plots  received  a 
broadcast  dressing  of  1,776  pounds  of  air-slacked  lime  per  acre 
and  the  field  was  seeded  with  oats  and  clover.  The  season  proved 
a  poor  one  for  oats  and  the  yield  was  small,  but  from  the  table 
given  in  that  report,  page  137,  we  found  that  the  lime  increased 
the  yield  of  grain  22  per  cent,  and  the  yield  of  straw  nearly  28 
per  cent.,  and  the  clover,  after  the  oats  were  harvested,  showed  a 
much  thicker  stand  and  more  vigorous  growth  upon  the  limed 
portion  of  the  field.    In  1893  the  superiority  of  the  clover  upon 
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the  north  half  of  the  field  which  has  received  the  dressing  of  lime 
the  previous  year  was  manifest  during  the  entire  season.  The 
first  crop  was  cut  July  Ist  and  weighed  July  6th.  The  secoDd 
crop  was  cut  August  2l8t  and  weighed  August  26th.  The  weights 
are  as  follows : 

First  crop.  Second  crop. 

PoandA.  Pounds.  Total. 

North  half,  llDied 2,830  2,205  6,035 

South  half,  unlimed 1,900  1,790  3,750 

Increase  by  limhig 870  415  1,285 

The  yield  of  both  crops  on  the  limed  portion  was  at  the  rate 
of  4,475  pounds  per  acre  or  about  2^  tons,  while  that  on  the  on- 
limed  portion  was  3,333  pounds  or  If  tons  per  acre.  The  gain  by 
liming  being  34  per  cent. 

POTATOES. 

Small  lots  of  each  of  the  following  varieties  of  potatoes  were 
planted  for  a  test  of  comparative  yield.  The  seed  tubers  were 
carefully  weighed  and  cut  as  far  as  practicable  to  single  eye 
pieces,  the  number  of  which  is  given  in  the  second  column. 

The  fertilizer  applied  was  home  mixed,  and  two-thirds  of  the 
quantity  was  spread  broadcast  and  harrowed  in ;  the  other  third 
was  applied  in  the  drill  at  time  of  planting. 

FORMITLA  B. 

Pounds  per  acre. 

Nitrate  of  Soda 105 

Tankage 750 

S.  C.  Bone 540 

Fine  Ground  Bone 120 

Muriate  of  Potash 300 

1,815 

The  table  gives  the  yields  of  tubers,  all  under  two  ounces  in 
weight  being  classed  as  small. 
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NaMS  07  VikBUTT. 


B«mmy  of  H«bfon 

CbM.  Downing. 

Early  Maino 

Early  Ohio 

Early  Pnrltan 

Early  JEtOM 

Emplro  State 

FrMman 

Monroe  Soedling 

Kew  Early  SnnriM 

New  Early  WhiU  Prize. 

Polarie 

Prinee  S.  Is.  Boae 

BoaeBeantyof  BeauUee 
WMteStar 


S 


t 


16  76 
17.26 
16.50 
17.2» 
17.S6 
16.75 
16.50 
16.50 
17.50 
18.50 
18.36 
18.25 
16.76 
16.76 
17. 


I 

P. 
I 

a 


80 
27 
29 
20 
82 
80 
20 
27 
26 
28 
20 
84 
29 
28 
22 


t 

a 


45.00 
40.60 
48.60 
48.50 
48.00 
46.00 
48.50 
80.75 
30.00 
42.00 
48.60 
61.00 
48.60 
84.60 
88.00 


YlXLD  IN  POUVDS. 


29.60 
25.50 
87.50 
16.75 
28.00 
81.00 
41.76 
80.18 
22.60 
88.00 
28.50 
80.00 
27.50 
28.00 
96.00 


e 


-3 

a 


I 


5.50 
6.00 
8.00 
4.60 
6.76 
6.12 
8.25 
4.62 
8.50 
8.26 
8.25 
6.50 
7.00 
8.00 
8.50 


3 


86.00 
81.60 
40.60 
20.25 
84.75 
86.12 
45.00 
84.75 
26.00 
46.26 
81.76 
86.50 
84.60 
26.00 
29.60 


8  . 


2.09 
1.88 
2.00 
1.17 
2.01 
2.15 
2.78 
2.10 
1.48 
2.50 
1.74 
2.00 
2.06 
1.66 
1.74 
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CO-OPERATIVE  FIELD  EXPERIMENTS  WITH  FERTIL- 
IZERS ON  INDIAN  CORN.      FOURTH  TEAR. 

J.  D.  TOWAR. 

During  the  past  season  only  three  experiments  have  been  con- 
tinued in  this  line.  One  upon  the  farm  of  Mr.  Herbert  E.  Lewis 
in  the  town  of  Exeter,  one  upon  the  farm  of  E.  F.  Crowninshield, 
town  of  Cumberland,  and  another  upon  the  Experiment  Station 
Farm  at  Kingston. 

The  dried  blood  used  this  year  was  lower  than  usual  in  per  cent, 
of  nitrogen,  and  the  quantity  was  slightly  increased,  with  that  ex- 
ception, as  will  be  seen  "by  the  following  tables,  no  change  was 
made  in  the  amounts  of  fertilizers  applied,  but  in  addition  to  the 
nitrogen,  phosphoric  acid  and  potash  upon  plots  7 — 00  inclusive, 
there  was  applied  to  one-third  of  each,  84  lbs.  of  air  slacked  lime 
or  an  application  of  2^  tons  per  acre.  The  results  of  this  lime  ex- 
periment are  given  on  subsequent  pages  of  this  report. 

The  fertilizing  materials  cost  on  board  the  cars  at  Pawtucket  as 
follows : 

Nitrate  of  Soda $50.00  per  ton. 

Sulphate  of  Ammonia 75.00      '• 

Dried  Blood 45.00      " 

Muriate  of  Potash 47.00      " 

Dissolved  Boneblaok 26.00      " 

Samples  of  the  above  were  analyzed  by  the  Station  chemists 
with  the  following  results  : 

ANALYSES  OF  FERllLIZING  MATERIA!^. 
NFTROGEN 

Sulphate  of  Ammonia.        20.00  per  cent. 

Nitrate  of  Soda 16.50       " 

DriedBlood 8.60       " 
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POTASSIUM  OXIDE. 

Muriate  of  Potash 50.66  per  ceut. 

PHOSPHORIC  ACID. 

Dissolved  Boneblack,  Soluble 15.49  per  cent. 

"  ''  Reverted 09        *' 

"  "  Insoluble 00        '' 

Total 15.58        *» 

From  the  above  prices  and  analyses  of  these  materials,  the  cost 
of  the  three  elements,  nitrogen,  potash  and  phosphoric  acid  is 
found  to  be  as  follows : 

Nitrogen  in  Nitrate  of  Soda 16.13  cents  per  lb. 

"  Dried  Blood* 26.00    **  '' 

"  Sulphate  of  Ammonia 18.75      *         " 

Potash  (Potasssum  Oxide)  in  Muriate 4.74    *'      .  '' 

Phosphoric  Acid  in  Dissolved  Bpneblack 8.37    *  ** 

*  Value  of  pbo«ptaorie  acid  deducted. 
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PLAN  OF  EXPERIMENTAL  FIELDS. 

Showing  the  arrangements  of  plots  and  the  kind  and  amount  of  fertilizers 
applied.  TwerUy  plots^  each  plot  one-ttoentieth  of  an  acre.  Where  pos- 
sible^ unmanured  strips  vsere  l^  between  the  plots. 

The  area  within  the  dotted  lines  received  air-slaked  lime  at  the  rate  of  two 
and  one-half  tons  per  acre. 

0.      No  Manure. 


1.      Nitrate  of  Soda,  24  lbs. 


2.      Dissolved  Boneblack,  30  lbs. 


3.      Muriate  of  Potash,  10  lbs. 


4.      Nitrate  of  Soda,  24  lbs. ;  Dissolved  Boneblack,  30  lbs. 

6.      Nitrate  of  Soda,  24  lbs. ;  Muriate  of  Potash,  10  lbs. 

6.      Dissolved  Honeblack,  30  lbs. ;  Muriate  of  Potash,  10  lbs.    *«  Mixed 
Minerals.'' 


7. 
8. 
9. 
6a. 
10. 


Mixed  Minerals  as  No.  6,  plus  Nitrate  of 


Mixed  Minerals  as  No.  6,  plus  Nitrate  of 


Mixed  Minerals  as  No.  6,  plus  Nitrate  of 


Soda,  8  lbs.,  i  Ration. 


Soda,  16  lbs.,  \  RatioD. 


Soda,  24  lbs.  full  Ration. 


Mixed  Minerals.    Duplicate  of  No.  6. 


Mixed  Minerals  as  No.  6,  plus  Sulphate 
Ration. 


of  Ammonia,  6  lbs.,  I 


11.      Mixed  Minerals  as  No.  6,  plus  Sulphate 
Ration. 


of  Ammonia,  12  lbs.,  | 


12.      Mixed  Minerals  as  No.  6.  plus  Sulphate 
Ration. 


of  Ammonia,  18  lbs.fun 


6ft. 
13. 


Mixed  Minerals.    Duplicate  of  No.  6. 


Mixed  Minerals  as  No.  6,  plus  Dried  Blood 


13  lbs.,  i  Ration. 


14.  Mixed  Minerals  asNo.  6,  plus  Dried  Blood 

15.  Mixed  Minerals  as  No.  6,  plus  Dried  Blood 


26  lbs.,  i  Ration. 
39  lbs.,  full  Ration. 


6c. 
00. 


Mixed  Minerals.    Duplicate  of  No.  6. 


No  Manure. 
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TABLE  showing  THE  WEIGHT  AND  COST  OP  FERTILIZERS. 


o 


Kind  op  Fertilizer. 


lbs. 

0.0  Nothing 

24.0  Nitrate  of  Soda 

aO.OJDissolved  Boneblack 

10.0  Muriate  of  Potash 

f  24.0,Nltrate  of  Soda 480  \ 

V30.0  Dissolved  Boneblack 600  / 

j  24.0  Nitrate  of  Soda 480  \ 

}  10.0  Muriate  of  Potash 200  f 

j  30.0, Dls.  Boneblack  \  Mixed    )  ...  .600  \ 

10.0  Mur.  of  Poush  / Minerals  f  ...  .200 / 


/40.0 
t  8.0 
/40.0 
\16.0 
r40.0 
124.0 
40.0 


/40.0 
t  6.0 
f40.0 
tl2.0 
f40.0 


Nitrate  of  Soda  Group. 

Mixed  Minerals  as  No.  6 800  ) 

Nitrat«  of  Soda,  i  Ration 160  f 

Mixed  Minerals  as  No.  6 800  \ 

Nitrate  of  Soda,  f  Ration 320  / 

Mixed  Minerals  as  No.  6 800  \ 

Nitrate  of  Soda,  full  Ration 480/ 

Mixed  Minerals  as  No.  6 


Sulphate  of  Ammonia  Group. 

Mixed  Minerals  as  No.  6 800 ) 

Sulph.  of  Amoaonia,  ^  Ration. . .  120  / 

Mixed  Minerals  as  No.  6 800  \ 

Sulph.  of  Ammonia,  f  Ration..  .240/ 

Mixed  Minerals  as  No.  6 800  ( 

18.0  Sulph.  of  Ammonia,  full  ration,  360  ) 


40.0 


Mixed  Minerals  as  No.  6 


Dried  Blood  Group. 


/  40.0  Mixed  Minerals  as  No.  6 800  > 

\  13.0  Dried  Blood,  i  Ration 260  J 

r  40.0  Mixed  Minerals  as  No.  6 800  / 

\  26.01  Dried  Blood,  f  Ration 520  f 

j  40.0|  Mixed  Minerals  as  No.  6 800  ( 

\  39.0|Dried  Blood,  full  Ration 780  J 

40.0|M{xed  Minerals  as  No.  6 

OO.OjNothing 


lbs. 


< 

a 

I 


lbs. 


480  74.40 
600  . 
200 

1080 


800 

960 

1120 

1280 
800 

920 


24  80 
49.60 
74.40 


p. 

S  . 


lbs. 


101.3 

101.3 
101.3 

101.3 

101.3 

101.3 
101.3 


24.00101.3 


1040148. 00;101.3 


1160 
800 


It 

8  ^ 
13  *S 


lbs. 


93.18 
93.18 


72  00101.3 


93.18 

93.18 

93.18 

93.18 
93.18 

93.18 

93.18 

93.18 
101.3  93.18 


1060  22.36101.3,93.18 

I  I 

1320,44. 72101. 3,93.18 

1580  67.08101.3193.18 
800  ....  101.31  93.18 


< 


o 
O 


$12  00 
7  80 
4  80 

19  80 
16  80 
12  60 


16  60 

20  60 

24  60 
12  60 


17  10 

21  6 ) 

26  10 
12  60 


18  45 

24  30 

30  15 
12  60 


•  Not  includiog  freight. 
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The  objects  of  these  experiments  have  been  ahready  enumerated 
in  three  former  reports.  They  are  in  brief  to  answer  the  following 
questions : 

1.  What  does  the  soil  need? 

2.  What  will  be  the  action  of  various  forms  and  quantities  of 
nitrogen  upon  the  Indian  com  crop? 

8.  If  in  a  single  experiment  one  element  is  found  lacking,  does 
it  necessarily  follow  that  that  element  wiU  be  found  most  deficient 
if  the  experiment  is  carried  on  several  years  in  succession  ? 

4.  What  will  be  the  result  of  one-sided  plant  feeding  after  a 
period  of  years  ? 

The  following  tables  give  the  yields  of  hard  com,  soft  corn  and 
stover  in  pounds  per  acre  for  the  past  four  years,  taken  in  part 
from  the  three  former  reports  and  include  the  results  of  the  past 
year's  experiments.  An  average  of  the  yields  for  the  past  three 
years  is  also  given.  The  results  of  the  first  year's  experiment 
were  left  out  in  obtaining  the  averages,  from  the  fact  that  the 
available  plant  food  in  the  soil  at  the  time  the  experiment  was 
begun,  very  materially  alBfected  the  results  and  served  to  mislead 
one  in  drawing  conclusions. 
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KINGSTON  EXPERIMENT. 

Table  showing  the  yields  in  pounds  of  hard  com^  soft  com  and  stover  for  the  four 

years  in  which  the  experiment  was  conducted^  also  the  average  of  the 

yields  for  the  last  three  years. 


o 

1 

1890.   ! 

1 

1891. 

1892. 

1898. 

Average  last 
8  rears. 

i 

•2 

i 

1 

1 

ti 

1 

& 

1 

1 

i 

^ 

1 

1 

1 

lbs. 

Iba. 

lbs. 

ib>. 

lb>. 

Ibfl. 

lbs. 

lbs. 

lbs. 

lb>. 

lbs. 

Iba. 

lbs. 

lbs. 

lbs. 

1700 

200 

1400 

230 

166 

616 

70 

830 

600 

00 

47 

860 

100 

144 

495 

1700 

260 

1660 

890 

286 

676 

70 

370 

760 

00 

42 

821 

163 

216 

662 

2000 

200 

2000 

1006 

416 

1160 

490 

670 

1440 

86 

226 

1174 

610 

437 

1258 

1  8100 

76  2700  1 

906 

800 

946 

60 

880 

780 

00 

82 

806 

822 

287 

707 

1  2600 

226 

2660  1 

910 

660 

1830 

1686 

776 

1790 

866 

284 

1G96 

933 

636 

1608 

|2ttO0 

100 

2660  1 

866 

830 

1066 

116 

620 

1126 

00 

46 

719 

323 

299 

986 

1 
*  1 

1  8160 

76 

2660| 

1640 

246 

1870 

1736 

690 

2176 

870 

866 

1842 

1216 

488 

1796 

1 

1  2BS0 

126 

1 
2660  1 

2160 

240 

1696 

2630 

410 

2660 

668 

898 

2400  i 

1811 

849 

2218 

1  8160 

100 

2600  1 

2620 

186 

2040 

3200 

380 

3280 

1061 

331  2606  1 

2204 

266 

2026 

|8»0 

100 

8600 

2876 

180 

2660 

8600 

315 

8796 

916 

278 

2482 

2460 

268 

2946 

6a 

4300 

160 

8400 

2690 

106 

2126 

2146 

406 

2160 

899 

168 

2006 

1746 

228 

2008 

10 

8660 

126 

8000 

2296 

106 

1840 

2140 

404 

2483 

464 

809 

1940  1 

1683 

803 

2071 

11 

1960 

200 

1600 

1086 

160 

1140 

600 

326 

907 

177 

101 

984 

687 

198 

1010 

12 

1100 

200 

laoo 

896 

160 

826 

814 

860 

1198 

86 

142 

624 

481 

221 

881 

8b 

2760 

226 

2400 

1880 

ISO 

1229 

2306 

680 

2726 

630 

270 

2260 

1688 

343 

2090 

13 

2400 

uo 

1760 

2886 

no 

1965 

2400 

600 

2660 

671 

264 

2281 

1819 

326 

2286 

14 

2T00 

100 

2100 

2716 

60 

1896 

2620 

660 

862U 

780 

226 

2296 

2005 

316 

2670 

16 

2400 

260 

1700 

1980 

286 

1610 

2196 

660 

2646 

668 

271 

2080 

1506 

298 

2112 

6c 

1400 

200 

1600 

2240 

166 

1780 

1666 

826 

2060 

680 

240 

1980 

1612 

410 

1987 

00 

600 

» 

800 

88 

62 

240, 

000 

110 

830 

00 

68 

327 

28 

76 

299 
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ABBOn'  RUN  EXPERIMENT. 


Table  showing  the  yields  in  pounds  of  hard  corn,  soft  corn  and  stover  for  the  four 

years  in  which  the  experiment  was  conducted^  also  the  average  of 

the  yields  for  the  last  three  years. 


1 

e 

1890. 

1   1S91. 

1892. 

1 

1893. 

Average  last 
j    8  Tears. 

1 

S  1 

o 

i 

i 

1 
1 

1 

1 

d  i 

eg   £ 

1 

1 

lbs. 

i 

2 

1 

1 

lbs. 

Ib«. 

lb«. 

'  lbs. 

1 

lbs.  lbs. 

lbs. 

lbs. 

1 
lbs.  1 

lbs. 

lbs. 

lbs. 

lbs.  Iba. 

0 

1000 

800  700 

100 

13t'  680 

80 

120  660  ; 

20 

60|  260 

80 

106  497 

1 

2800 

15o|  1100 

1  1440 

lOO'  1800 

280 

680  1190  ' 

260 

270|  670 

660 

800  lOM 

2 

2200 

160  1060 

1480 

60  2010 

696 

480  1826  ' 

960 

280 

960 

962  1  278  IMS 

8 

2100 

100  1000 

>  080 

120;  1700 

880 

660  1260 

1  250 

280 

670 

687 

868  1210 

4 

2860 

160  1060 

2000 

6o|  2170 

2160 

260  2500 

2160 

100 

1560 

2100 

183  1071 

1 

6 

1700 

100  800 

860 

160!  1680 

820 

540  1440 

400 

200 

800 

627 

300  iao7 

0 

2400 

100  1100 

1760 

laO,  2020 

740 

810  2466 

980 

240 

1280 

1160 

228  1918 

7 

2600 

76  1200 

2400 

120  2880 

2490 

185!  8086 

2000 

1 

120 

1780 

2277 

142  3416 

8  . 

2800 

100  1100 

1  2860 

120  2820 

2740 

170  8490 

,2680 

86  2286 

2593 

126  2848 

9 

2000 

150  1200 

j  2620 

80  2800 

2860 

166  8406  1 

2926 

120j  2256 

;  2766 

118  8850 

«a 

1760 

176J  000 

1  640 

140  2280 

610 

880  2660 

745 

280  1875 

682 

260  2106 

10 

1660 

800|  860 

700 

160  1940 

1440 

880  2780 

780 

366 

1465 

940 

285  HM 

11 

1400 

860  000 

1820 

140  2240 

1686 

866  9050 

945 

800 

1866 

1488 

268  1882 

12  ! 

2100 

800  1200 

1080 

200^  2820 

2080 

840  2430 

1886 

2&0l  1415 

1482 

283  22B 

1 

6b  1 

1600 

160  1100 

1  640 

160  2600 

700 

180  2770 

840 

lOo'  1070 

560 

160  nil 

IS 

1600 

150  1100 

j  1040 

170  2600 

1260 

180  8010  1 

840 

20o|  1660 

1047 

167  2t8T 

14 

1600 

176  1160 

^  1420 

20o|  2680  j 

1760 

160  8290  ! 

1310 

16oj  1730 

1497 

170  8SSS 

16  ! 

2100 

160  1050 

il980 

160  2860 

1980 

176  8246  1 

1880 

160  2070 

1947 

162  2rtt 

«e 

1060 

76,  1100 

1  640 

200  2460 

870 

206  2426 

280 

160 

1220 

880 

185  2Q8S 

00 

1100 

lOo'  760 

1 

,  640 

200  1460 

1     1 

185 

400  1166 

140 

260 

600 

272 

287  1076 

i 
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HOPE  VALLEY  EXPERIMENT. 

Table  shovnng  the  yields  in  pounds  of  hard  corn^  soft  com  and  stover  for  «Ae  four 

years  in  which  the  experiment  was  conducted,  also  the  average  of 

the  yields  for  the  last  three  years. 


1890. 


^  \\  -a 

i\\  ^ 

'  lb«. 

0  '.  1600 

1  '  147& 
,1 

^  '  1550 

.3  1 1  lUO 

4  I  2680 

A  I  140O 


6 

7 

8 

9 

te 

10 

11 

12 

«b 

13 

14 

16 

6e 

00 


1960 
2S60 
8860 
2860 
1828 
8875 
4200 
8800 
2S50 
8160 
2826 
2876 
1876 
1800 


Ib0, 
826 
425 
200 
280 
276 
260 
860 
276 
875 
325 
276 

I  425 
400 
350 
225 
226 
815 
825 
250 
660 


I 


lb>. 
1450 
1775 
1575 
1625 
2500 
2025 
2400 
2676 
8975 
8060 
2275 
8600 
4825 
8600 
2700 
2850 
2900 
2900 
2100 
1860 


1891. 


{  lbs. 

j  820 
680 
1800 
1140 
2900 
1480 
2010 
8220 
8680 
4240 
2200 
2040 
8660 
2040 
2020 
2980 


8780 
2465 
1220 


Ibf, 

80 

160 

90 

100 

70 

90 

70 

86 

120 

200 

60 

80 

40 

66 

80 

65 

110 

85 

180 

110 


1892. 


Ibi. 
1100 
1050 
1700 
1200 
2175 
1275 
2000 
2400 
2560 
8175 
2160 
2000 
2600 
2100 
1900 
2050 
8100 
2900 
2800 
1060 


1 

i 

1 

Iba. 

Ibs.I 

Ibt. 

64 

260 

667 

80 

260 

654 

884 

460 

1076 

270 

470 

884 

1544 

480 

1478 

200 

864 

980 

i  770 

830 

1495 

1684 

884 

2217 

i  2500 

224 

2942 

2440 

200 

2866 

660 

824 

1678 

1660 

180 

2060 

950 

450 

1449 

1250 

584 

2086 

1  ^«> 

280 

1678 

1664 

290 

2242 

2034 

804 

2570 

1870 

820 

2428 

754 

434 

1708 

170 

454 

766 

1898. 


Avarftge  iMt 
8  Teari. 


lbs. 

00 

20 

83 

25 

1588 

108 

275 

1584 

2388 

2295 

870 

997 

866 

680 

264 

066 

1661 

1524 

382 

40 


Ibi. 
81 
81 
32 
236 
498 
216 
420 
281 
287 
251 
870 
420 
280 
194 
181 
882 
811 
326 
198 
119 


lbs. 
284 
876 


lbs. 
296 


lbs. 
140 


260  ,  167 


I 


790  1 

572 

678 

1  478 

1367 

1994 

686 

596 

1100 

1018 

1672  1 

2168 

2190 

2889 

2128 

2986 

1184 

1077 

1726 

1666 

1822 

1626 

1021 

1628 

1148 

1005 

l«ll 

1837 

2250 

2827 

2279 

2891 

1161 

1204 

848 

4n 

104 
269 
381 
223 
278 
250 
197 
217 
251 
210 
857 
261 
174 
229 
242 
244 
262 


lbs. 

684 

603 
1189 

902 
1672 

947 
1632 
2096 
2561 
2656 
1669 
1926 
1790 
1719 
1674 
1994 
2640 
2584 
1721 

718 
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GENERAL  CX)NGLU8I0NS. 

Ist.     What  does  the  soil  need  f 

Looking  at  the  yields  from  plots  0  and  00  upon  which  no  plant 
food  has  been  applied  during  the  past  four  years,  it  is  evident  that 
the  soil  needs  something.  Again,  looking  at  plot  1,  upon  which 
an  amount  of,  nitrate  of  soda  varying  in  quantity  from  150  to  480 
lbs.  per  acre  has  been  annually  applied  for  the  past  four  years  it 
appears  to  be  quite  efficient  in  the  Abbott  Bun  experiment,  slightly 
in  the  Kingston,  while  in  the  Hope  Valley  experiment  it  has  shown 
no  beneficial  eflfects  whatever.  On  plot  2,  where  dissolved  bone- 
black  alone  has  been  applied  each  year,  the  yield  is  much  larger 
than  on  1,  3  or  5  where  potash  and  nitrogen  were  applied,  thus 
testifying  that  phosphoric  acid  is  much  needed  as  a  single  element 
in  every  case.  It  has  produced  larger  yields  than  either  nitrogen 
or  potash. 

Upon  examining  the  yields  from  plots  4,  6  and  6  to  determine 
the  most  efficient  combination  of  the  elements  we  find  in  the 
Abbott  Bun  and  Hope  Valley  experiments  that  nitrogen  and 
phosphoric  acid  (plot  4)  gave  the  better  results,  while  in  the 
Kingston  experiment  (plots  6,  6a,  6b  and  6c)  phosphoric  acid  and 
potash  produced  better  yields. 

2d.  What  will  be  the  actioji  of  various  forms  and  quantities  of 
nitrogen  upon  the  hidian  com  crop  f 

We  must  notice  plots  7 — 6c  inclusive.  Here  we  find  the  yields 
from  the  use  of  nitrate  of  soda  much  superior  and  more  profitable 
than  those  from  the  use  of  the  other  materials,  while  dried  blood 
has  given  better  results  than  sulphate  of  ammonia. 

The  quantity  of  nitrogen  best  adapted  to  the  growing  of  Indian 
corn  was  tested  by  using  one-third  rations  (plots  7,  10  and  13), 
two-third  rations  (plots  8,  11  and  14),  and  full  rations  (plots  9, 12 
and  15).  There  is  a  profitable  increase  in  yield  in  two-third  ration 
plots  over  one-third  rations,  while  the  average  increase  in  yield  of 
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full  ration  over  two-third  rations  is  no  more  than  sufficient  to  pay 
for  the  extra  amount  of  fertilizer  applied.  As  the  amount  of  pot- 
ash and  phosphoric  acid  remained  the  same  in  the  various  rations, 
the  fuU  ration  plots  may  have  lacked  in  these  two  or  some  other 
elements  allowing  the  extra  supply  of  nitrogen  to  go  to  waste. 
From  this  we  may  conclude  that  for  the  corn  crop  the  one-third 
rations  did  not  contain  enough  nitrogen,  the  two-third  rations 
were  the  best  balanced  manures,  and  that  in  the  full  rations  some 
of  the  added  nitrogen  was  unprofitable. 

3d.  If  in  a  single  experiment  one  element  is  found  lacking,  does 
it  necessarily  follow  that  that  element  will  he  found  most  deficient 
if  the  experiment  is  carried  on  several  years  in  succession  f 

This  question  is  readily  answered  by  comparing  the  relative 
yields  from  the  1890  experiment  with  the  average  yields  from  the 
last  three  years  of  the  experiment  where  it  will  be  found  that  the 
relative  yields  in  1890,  especially  in  the  single  and  double  element 
plots  diflfer  greatly  from  those  of  the  average  of  the  later  years. 

4th.  What  will  he  the  result  of  one-sided  plant  feeding  after  a 
period  of  years  f 

The  answer  to  this  question  may  be  found  by  noticing  the 
gradual  falling  off  in  yields  of  the  single  and  double  element  plots 
(1 — 6),  also  in  the  one-third  ration  plots  7, 10  and  13  where  the 
supply  of  nitrogen  was  insufficient  to  balance  the  potash  and 
phosphoric  acid  applied. 

In  the  last  two  years  of  the  experiment  the  amount  of  nitrogen 
upon  plots  1, 4  and  5  was  increased  from  160  pounds  to  480  pounds 
per  acre,  equal  to  the  full  ration  as  applied  on  plot  9.  This  was 
done  with  a  view  to  insure  a  supply  of  nitrogen  sufficient  to  give 
the  best  possible  results.  The  yields  from  these  plots  show  no 
variation  that  could  be  attributed  to  the  increased  application  of 
nitrogen. 
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ON  THE  OCCASIONAL  ILL-EFFECT  OF  SULPHATE  OF 
AMMONIA  AS  A  MANURE  AND  THE  USE  OF  AIR- 
SLACKED  LIME  IN  OVERCOMING  THE  SAME. 


H.  J.  WHEELER  AND  J.  D.  TOWAR. 


Tlie  Dumber  of  field,  pot  and  water-culture  experiments  con- 
ducted with  sulphate  of  ammonia  is  already  great  and  an  attempt 
to  enumerate  all  of  them  is  not  only  impracticable  here,  bat 
foreign  to  our  purpose.  It  is  our  object  at  the  outstart  to  show 
that  nitrogen  in  the  form  of  sulphate  of  ammonia  has  been  found 
at  times  and  with  certain  soils  and  crops  to  give  results  equal  to 
or  superior  to  that  in  form  of  nitrate  of  soda,  and  that  under 
other  circumstances  it  has  proved*  positively  harmful.  In  fact 
all  degrees  of  results  between  these  two  extremes  have  been 
obtained. 

The  injurious  action  of  sulphate  of  ammonia  in  experiments  by 
way  of  water  culture  and  on  plants  grown  in  artificially  prepared 
soils,  has  been  frequently  noted.*  The  conditions  under  which 
these  experiments  were  conducted,  however,  are  not  those  natur- 
ally met  with,  and  we  shall  therefore  confine  ourselves  for  the 
present  more  particularly  to  a  consideration  of  the  results  of 
actual  field  experiments,  or  experiments  with  natural  soils. 

RESULTS  SHOWING  THE  MANURIAL  VALUE  OP  NITROGEN  IN  FORM  OP  SUL- 
PHATE OP  AMMONIA,  COMPARED  WITH  THAT  IN  NITRATE  OF  SODA. 

A.  Stutzer'  gives  a  tabulated  summary  of  450  experiments  with 
rye,  oats,  wheat,  barley,  potatoes^  sugar  beets,  grass  and  fodder- 
beets,  with  nitrogen  in  form  of  sulphate  of  ammonia  and  nitrate  of 


I  Btorer,  AgrlcuUare,  Vol.  I,  Chap.  XU,  New  York,  1890 :  JohoaoD,  How  Crops  ^eed,  New  Tork. 
1891.  pp.  300-806. 
>  Der  ChlUsalpeter,  Berlin,  1886.  pp.  07  and  08. 
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soda.  From  a  shidy  of  the  results,  the  greater  value  of  nitrogen 
in  the  form  of  nitrate  of  soda  is,  in  the  majority  of  cases,  extremely 
marked ;  this  being  especially  true  in  regard  to  sugar  beets.  It  is 
evident,  however,  as  before  stated,  that  nitrogen  as  sulphate  of 
ammonia  has  given  results  showing  all  gradations  from  good  to 
bad. 

In  experiments  with  potatoes,  P.  Wagner'  has  noted  a  positively 
injurious  effect  of  sulphate  of  ammonia,  which  lasted  for  a  time 
only,  for  the  plants  recovered  later  and  grew  well,  though  the 
final  yield  was  less  upon  the  sulphate  of  ammonia  plots  than 
where  no  nitrogen  had  been  applied,  A  decided  increase  in  yield 
was  obtained  by  the  use  of  nitrogen  in  form  of  nitrate  of  soda. 
He  states  that  the  cause  of  this  ill- effect  is  not  known,  and  t}iat 
"it  remains  for  further  experiments  to  throw  light  upon  this  prac- 
tical and  very  important  question." 

Deh^rain''  found,  upon  the  farm  of  the  Experiment  Station  at 
Grignon,  France,  that  large  applications  of  sulphate  of  ammonia 
exerted  a  highly  injurious  influence  upon  the  vegetation  and  that 
in  sm'aller  quantities  the  results,  though  less  marked,  were  similar. 
During  1876  and  1877  the  yield  of  sugar  beets  was  less  in  every 
case  where  sulphate  of  ammonia  was  employed  alone  or  in  com- 
bination with  superphosphate,  than  where  no  manure  was  applied. 
The  injurious  after-effect  of  the  sulphate  of  ammonia  was  very 
marked  upon  crops  of  sainfoin  in  1878  and  1879  as  well  as  upon 
crops  of  cereals  grown  in  1880,  1881  and  1882.  It  is  stated  that 
the  reason  for  this  ill- effect  must  still  be  ascertained.  It  is  worthy 
of  note  that  each  additional  application  of  nitrogen  in  the  form  of 
nitrate  of  soda  was  accompanied  by  an  increased  yield. 

Bsessler,'  in  experiments  with  potatoes  on  a  sandy  soil,  found 
that  nitrogen  in  form  of  nitrate  of  soda,  if  not  used  in  too  great 
quantities,  was  profitable.    In  the  case  of  sulphate  of  ammonia. 


>  DnDgUDgsAragen,  Berlin,  1887,  pp.  50-62. 

s  Jabresbericht  f.  Agrikaltnrcherale,  1888.  p.  243,  Neue  Zelt.  f.     Rtlbenzucker-IadaBtrle,  1883, 
Bd:  II,  No.  2,  p.  14,  and  Bledermann's  Gentral-Blatt,  1883,  p.  693. 
*  Jabreeb.  f.    Agrikulturcbemie,  1888,  p.  809. 
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however,  the  cost  of  the  fertilizer  was  not  recovered,  and  he  con- 
cludes that  for  potatoes,  on  sandy  soil,  nitrogen  in  the  latter  form 
is  uncertain  in  its  eflfect  and  is  not  able  to  compete  with  the  more 
reliable  nitrate  of  soda. 

In  comparative  tests  with  nitrogen  in  form  of  nitrate  of  soda 
and  sulphate  of  ammonia,  conducted  by  Klein'  at  Nodems  and 
Losgehnen,  the  value  of  nitrogen  in  the  two  forms  was  practically 
the  same  but  in  experiments  at  Nenhof  the  ill-effect  of  sulphate  of 
ammonia  was  extremely  marked.  The  crop  experimented  upon 
was  oats,  and  the  yields  of  grain  were  as  follows : 

7^  lbs.  of  Diti*ogen  as  sulphate  of  animonta 1,380  lbs. 

10     »*     "        "        "         **        *•        '*         1,140  ** 

15      ^^       *^  ^^  ^*  ^^  i%  a  ^         ^  ^Q    (fc 

20    *'    "      **      "       '^      **      '* ^oo  ^* 

The  results  with  nitrate  of  soda  secured  on  the  same  soil  stand 
in  strong  contrast  to  those  just  given,  for  by  each  addition  of 
nitrogen  in  this  form,  the  yield  was  decidedly  increased ;  7i  lbs. 
of  nitrogen  producing  1,400  lbs.  of  grain;  and  15  lbs.,  1,520  lbs.  of 
grain. 

Birnbaum'  states,  in  case  of  spring  applications,  that  if,  due  to 
drought  or  other  causes,  the  amount  of  sulphate  of  ammonia  is 
not  nitrified  or  changed  to  nitric  acid  in  the  soil,  it  has  a  directly 
injurious  action  upon  the  young  plants. 

Huston,*  in  experiments  on  wheat  found  that  like  amounts  of 
nitrogen  in  form  of  nitrate  of  soda  and  sulphate  of  ammonia  were 
not  equally  effective,  and  that  the  former  gave  a  much  greater 
gain  of  both  grain  and  straw.  Superphosphate  and  muriate  of 
potash  were  used  in  connection  with  the  nitrogen  in  each  case. 
The  soil  was  a  "dark  clay  loam  containing  considerable  sand  and 
rested  upon  gravel." 

Sebelein,*  in  pot  experiments  with  barley,  grown  in  loam,  found 

1  Bledermann's  Central-Blalt,  17.  p.  167. 
s  Der  Zuokerrttbenbau,  Breslau,  1887,  p.  67. 
s  Agricultural  Science,  Vol.  5,  No.  8.  p.  195. 

4  Norak  Laodmanablad,  1891.  Nos.  23-24.    8.  268-256  n.    8.  266-268  and  Biedermann*a  Central- 
Blatt.  18V2  p.  809. 
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that  the  nitrogen  of  sulphate  of  ammonia  gave  a  poor  showing 
compared  with  that  in  form  of  nitrate  of  soda,  and  he  further 
refers  to  experiments  by  Magerstein,  Mach,  Bolland  and  others, 
in  which  similar  results  were  obtained.  The  data  obtained  by 
Lawes  and  Gilbert,^  of  Rothamstead,  in  experiments  with  several 
crops  extending  over  a  long  period  of  years  show  that  the  results 
obtained  with  nitrate  of  soda  were  superior  to  those  with  sul- 
phate of  ammonia.  At  Wobum,  however,  the  comparative  results 
obtained  with  sulphate  of  ammonia  are,  in  general,  much  better 
than  at  Bothamstead.* 

Experiments  by  Heinrich,'  with  rye,  upon  sandy  soil,  in  two 
different  locations,  show  that  the  relative  value  of  nitrogen  in 
form  of  nitrate  of  soda  and  sulphate  of  ammonia  varied  decidedly 
upon  the  soils  in  question,  and  that  in  one  case  the  yield  from  the 
sulphate  of  ammonia  fell  far  behind  that  from  the  nitrate  of  soda. 
Besnlts  by  Samek*  show,  likewise,  the  inferiority  of  sulphate 
of  ammonia  in  experiments  with  beets  (Eunkelriiben).  In  special 
nitrogen  experiments  on  grass,*  Woods  and  Phelps  found  for  both 
forms  of  nitrogen  practically  the  same  results  in  1891,  though  in 
1892  that  in  form  of  nitrate  of  soda  gave  somewhat  better  results 
than  sulphate  of  ammonia.  In  these  experiments  the  nitrogen 
was  applieid  in  connection  with  superphosphate  and  potash. 

P.  Wagner  and  Dorsch*  have  shown  by  plot  and  pot  experi- 
ments that  nitrogen  in  form  of  nitrate  of  soda  gave  greater  returns 
than  in  form  of  sulphate  of  ammonia.  An  average  of  their  pot 
experiments  showed  that  if  the  effect  of  the  nitrogen  in  the  nitrate 
be  set  at  100  that  of  the  sulphate  of  ammonia  would  be  represented 
by  about  90.  They  also  note  that  sulphate  of  ammonia  gives 
poorer  results  with  barley  than  with  wheat,  rye  or  oats.'     The 


1  Joamal  Royal  Agr'l  Society,  1884,  p.  447. 
a  Journal  Royal  AgrM  Society,  1877  to  1888. 

*  LaDdw.  Annalen  d.  mecklfob.  patriot.    Ver.,  1887,  No.  49,  p.  385,  cited  from  Bretfeld  Pflanzen. 
pbyaiologie,  p.  188. 

«  Tyroler  laodw.  Blfttter.  7  Jahrg.,  1889,  No.  2,  S.  14-16,  abatract  in  Bledermann's  Central-BIatt* 
No.  19,  1889,  p.  283. 

*  4tb  Annual  Report,  fc}torr's  School  Agr'l  Bxp't  Sta.,  Conn.,  1891,  p.  29. 

*  Die  Stlekatoffdtlngung  der  landw.  Kulturpflanzen,  Berlin,  1892,  p.  197. 
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same  authors  have  also  given  an  average  deduced  from  the  tabl& 
referred  to  on  page  206,  which  shows  that  100  kilos  of  nitrate  of 
soda  have  raised  the  yield  above  that  of  an  equivalent  amount  of 
sulphate  of  ammonia,  as  follows: 

25  kilo8  more  of  wheat  (grain). 

57    "         "      "  barley       " 
164    ''         "      i'  potatoes. 
920    "         "      "  sugar  beetg. 
1,739    '*  "      "  fodder  beets  (Futterriiben). 

It  would  appear  from  this  that  for  some  reason  the  sulphate 
of  ammonia  was  less  efficient  for  beets  than  for  the  other  crops. 
After  this  brief  review  of  results  secured  in  the  comparison  of  the 
two  forms  of  nitrogen  it  is  of  interest  to  note  a  statement  by 
Msercker/  to  the  effect  that  the  claimed  injurious  effect  of  am- 
monia salts  is  not  proved  and  certainly  does  not  occur  on  soils  in 
normal  condition.  What  the  above  mentioned  writer  considers 
the  normal  condition  of  a  soil  to  be  is  not  easy  to  determine.  If 
he  means  a  soil  provided  with  an  abundance  of  all  the  elements 
essential  to  plant  growth,  it  might  be  questioned  if  his  conclusion 
is  justifiable,  and  if  he  considers  upland  soils  which  are  provided 
with  good  natural  drainage  as  normal  soils,  then  we  do  not  see 
how  his  statement  can  longer  be  sustained.  Out  of  justice  to  the 
above  writer  it  should  be  stated  that  he  makes  an  exception  of 
sugar  beets  and  adds  that  ammonia  salts  are  not  suited  to  them. 

1  Die  dtlckstoffdtinguDg  der  landw.  Kalturpflanzen,  Berlin,  1892|  p.  199. 

«  Jahresb.  f.  AgrlkpUurchemle,  18W,  p.  246.  "Die  angebllche  oachtelllge  Wlrkung  derAm- 
moniiikBalze  IbI  vorlftafig  unbewleseQ  and  tritt  kelnfalls  anter  normalen  BodenverbUiniaMO 
bervor." 
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SOME    REASONS    FOR    THE    PECULIAR    AND    OCCASIONALLY    CONTLICTINa 

RESULTS  OF  TRIALS  OP  NITROGEN  IN  FORM  OP  SULPHATE 

OP    AMMONIA     AND     NITRATE     OP     SODA. 

1.  Nitrate  of  soda  leaches  more  readily  than  sulphate  of  am- 
monia, thus  making  a  wet  season  more  favorable  for  the  latter. 

2.  The  transformation  and  nitrification  of  sulphate  of  ammonia 
would  be  favored  by  considerable  moisture. 

3.  The  sulphate  of  ammonia  may  furnish  sulphur  to  the  plant, 
and  this  is  essential  to  its  growth ;  it  may  also  by  chemical  changes 
which  it  sets  in  operation  render  available  other  elements  within 
the  soil. 

4.  The  nitrogen  in  form  of  nitrate  of  soda  is  movable  in  the 
soil  and  in  a  form  ready  to  act  at  once,  even  if  the  conditions  for 
nitrification  are  unfavorable. 

6.  The  nitrate  of  soda  may  produce  chemical  changes  in  the 
soil  different  from  those  produced  by  sulphate  of  ammonia,  by 
which  other  plant  food  is  made  available;  the  soda  may  partid.lly 
replace  potash  and  perform  its  functions  in  a  measure,'  as  claimed 
by  Wagner  and  Dorsch,"  who  also  state  that  it  may  under  certain 
circumstances  increase  the  yield  by  one-halt,  even  when  an  abund- 
ance of  potash  is  applied  in  connection  with  it.  The  soda  may 
also  (according  to  the  same  writers)  increase  the  water  capacity 
of  the  soil. 

6.  It  is  claimed'  that  like  amounts  of  nitrate  of  soda  will  not 
always  give  like  yields,  even  though  all  of  the  nitrogen  is  taken 
up  by  the  plants ;  in  the  one  case  there  may  be  a  small  crop,  con- 
taining a  high  per  cent,  of  nitrogen,  and  in  another,  a  large  crop, 
containing  a  low  per  cent,  of  nitrogen. 

7.  Sulphate  of  ammonia  may  contain  sufficient  sulpho-cyanide 
of  ammonia*  or  other  impurities,  to  make  it  poisonous  to  vegeta- 
■— • 

1  Atterberg,  Deut.  landw.  Presse,  1881,  p.  1035,  B.  S.  R.,  Vol.  Ill,  p.  554. 
s  Die  StlclutoffdtlDfaDg,  Berlin,  1802,  pp.  227-242. 
*  P.  Wagner  and  Dortcb,  Ibid,  p.  114. 
-*  P.  Wagoer,  Jonr.  f.  Landw,  1878,  p.  438. 
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tion,  though  as  now  manufactured  this  is  not  likely  to  be  the 
case. 

8.  It  is  possible  that  the  ammonia  may  enter  into  combination 
in  the  soil,  setting  sulphuric  acid  free,  which  if  sufficient  bases  are 
not  present  to  bind  it,  may  be  injurious  to  yegetation,'  or  the  sul- 
phate of  ammonia  if  not  transformed  and  nitrified  may,  perhaps, 
exert  a  positively  injurious  action. 

9.  It  appears  probable  that  there  is  a  loss  of  nitrogen  attend- 
ing the  nitrification  of  the  sulphate  of  ammonia.' 

OUR    OWN    OBSERVATIONS    ON   THE   IIiI/-EFPECT    OF   SULPHATE   OF 
AMMONIA    AS    A    MANURE. 

The  attention  of  one  of  us  was  first  called  to  the  ill-effect  of  an 
application  of  sulphate  of  ammonia  in  1890  on  the  Experiment 
Station  farm,  in  connection  with  field  experiments  with  fertilizers 
on  Indian  corn  (maize).'  The  field  had  been  in  grass  for  many 
years  and  had  become  partially  overgrown  with  moss,  producing 
hardly  enough  grass  to  pay  for  cutting.  The  soil  to  a  depth  of 
from  four  and  one-half  to  five  inches  consisted  of  a  sandy  loam 
underlaid  by  a  subsoil  of  yellow  loam,  with  alternating  layers  of 
coarse  sand  and  gravel  which  furnished  good  natural  drainage. 
The  twentieth-acre  plots  of  which  we  shall  speak  in  this  connec- 
tion were  all  manured  with  muriate  of  potash  and  dissolved  bone- 
black  at  the  rate  of  150  pounds  of  the  former  and  350  pounds  of 
the  latter,  per  acre.  Where  nitrogen  in  form  of  nitrate  of  soda 
was  added  to  the  above  dressing,  the  results  were  good ;  in  the 
case  of  the  plots  where  nitrogen  in  form  of  dried  blood  was  em- 
ployed it  remained  a  question  whether  nitrogen  had  proved  of 
any  advantage  to  the  crop  or  not.  Where  sulphate  of  ammonia 
was  applied  in  increasing  quantities  the  yield  was  affected  as 
follows : 

1  Fr.  Farsky  has  sfaown  a  direct  application  of  sulphuric  add  to  the  soil  to  be  injurloas  t^ 
Teg«tation,  (Bledmann's  Cestrai-Blatt,  1886,  p.  468),  and  Mulder  (Chemle  der  Ackerkrume,  Vol.  IT. 
p.  37),  found  bumlc  add  capable  of  holding  the  Iron  of  proto-iulphate  of  iron  and  of  Mtting  the 
sulphuric  acid  free. 

•  P.  Wagner  and  Dorsch,  Die  Stlckstoffdnngung,  pp.  810-212. 

*  8rd  An.  Rpt.  R.  I.  Agr'l  Ex.  Sta.,  1890,  pp.  49-66. 
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Tleid  per  Acre. 
Bufih.  Bush.  Lbs. 

Hard  Corn        Soft  Corn  Stover, 

(shelled).  (shelled). 

tSulphate  of  ammonia,  112  lbs.  per  acre 50.71  1  79  3,000 

**        **  ''  224   ''      "       **    26.42  2.86  1,500 

^'        ''  "  336"      **      "    ......         15.71  286  1,300 

When  the  corn  had  reachecJ  a  height  of  about  fifteen  inches  the 
better  color  of  that  on  the  nitrate  of  soda  plots  began  to  be  notice- 
able and  the  same  continued  until  the  end  of  the  season.  The 
corn  of  the  sulphate  of  ammonia  plots  instead  of  improving,  began 
to  take  on  a  sickly  yellow  appearance  which  gradually  grew  worse 
until  just  before  the  close  of  the  season,  when  apparently  a  slight 
improvement  in  an  occasional  hill  was  visible.  The  greater  the 
application  of  the  sulphate  of  ammonia,  the  worse  the  corn 
appeared,  which  observation  is  in  full  accord  with  the  above- 
mentioned  yields.  It  is  of  interest  to  note  that  on  ten  other  ex- 
perimental fields  in  other  parts  of  the  State  no  positively  injurious 
effect  of  the  sulphate  of  ammonia  was  noticeable,  though  it  was 
apparent  in  two  or  three  instances  that  it  was  less  effective  than 
the  nitrate  of  soda,  though  on  at  least  two  other  fields  the  sul- 
phate of  ammonia  plots  appeared  to  stand  ahead  of  those  where 
the  blood  and  nitrate  of  soda  were  used,  notwithstanding  the  fact 
that  slightly  less  nitrogen  was  applied  in  this  form  than  on  the 
blood  and  nitrate  of  soda  plots.  At  that  time  two  possible 
causes  of  the  injurious  action  of  the  sulphate  of  ammonia  were 
considered.  1.  The  possible  presence  of  sulpho- cyanide  of 
ammonia,  which  might  have  had  a  poisonous  action.  2.  A 
poisonous  action  of  the  sulphuric  acid  of  the  sulphate  or  of  the 
sulphate  of  ammonia  itself,  caused  by  the  delayed  nitrification, 
which  was,  perhaps,  attributable  to  the  absence  of  the  'nitric  fer- 
ment or  to  the  possible  acidity  of  the  soil  and  a  lack  of  lime  or 
other  bases. 

In  accordance  with  a  statement  made  in  connection  with  a 
review    of   the    above-mentioned    results,*   an    experiment    was 

1  8d  An.  Bpt.  B.  I.  Agr'l  £z.  StA.»  1890.  pp.  4^-56. 
8 
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planned  in  the  winter  of  1890  and  1891  to  see  if  the  cause  of  this 
illTeflfect  could  not  be  definitely  determined  and  to  find  out  if  the 
conditions  which  led  to  it  could  not  be  corrected.  The  sulphate 
of  ammonia  employed  in  the  eleven  experiments  was  from  the 
same  lot,  and  from  the  fact  that  no  ill-effects  were  noticeable  in 
ten  instances,  it  did  not  seem  reasonable  to  conclude  that  the 
injurious  action  upon  the  plants  in  our  own  experiment  could 
have  been  due  to  any  poisonous  impurities.  A  sample  of  the 
sulphate  of  ainmonia  was,  however^  saved^  and  subseqv^ent  tests 
proved  tJie  absence  of  sulpho-cyanide  of  ammonia, 

Alexander  Miiller,'  in  consequence  of  experimental  observations 
was  led  to  support  the  idea  first  proposed  by  Pasteur,"  viz.,  that 
the  change  of  ammonia  to  nitric  acid  is  due  directly  to  the  action 
of  living  organisms,  and  this  was  positively  established  later  by 
Schiitzenberger,  Schlossing  and  Miintz.*  The  question  was  fur- 
ther studied  by  Warrington*  and  many  othei's,  and  recently  P. 
Frankland*  and  Winogradsky"  have  succeeded  in  isolating  and 
cultivating  the  nitrifying  organism.  In  the  course  of  the  many 
investigations  on  nitrification  it  has  been  ascertained  that  the 
process  is  favored  by  the  following  conditions,  viz.,  exclusion  of 
light,  the  avoidance  of  too  great  alkalinity  or  acidity,  the  presence 
of  oxygen  and  proper  temperature  and  moisture.  "Below  40°  F. 
and  above  131°  F,  this  transformation  practically  ceases,  and  its 
maximum  is  reached  at  the  temperature  of  98°  to  99°  F." 

In  view  of  the  foregoing,  it  remained  therefore  to  consider  the 
possible  acidity  of  the  soil  and  to  put  it  in  a  condition  favorable 
to  nitrification.  The  soil  was  tested  with  litmus  paper  and  found 
to  be  decidedly  acid,  and  an  application  of  lime  in  the  caustic 
state  or  as  carbonate  naturally  suggested  itself.  The  use  of  car- 
bonate of  lime  in  artificial  nitre  beds  for  increasing  the  produc- 


J  Vera.  Sta.  18,  1878,  p.  278. 

s  Warrington  In  B.  S.  R.,  Vol.  Ill,  p.  897. 

*  Gompt.  rend.  84  p.  SOI  and  86  p.  1018. 

«  Die  Londw.  Vers.  Sta.  24  p.  161.    Jour.  Chem.  Soe.  (Eng.),  I8d6,  Vol  XLVIF,  pp.  768-7($l. 
B  Phil.  Trans.  Roy.  Soe.  ISfiO.  B.  107,  cited  from  B.  8.  R. 

•  Ann.  de  I'Institut  Pasteur,  1890,  p.  218,  cited  flrom  B.  S.  R. 
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tioD  of  nitric  acid  has  loDg  been  known.'  Schultz-Lupitz  also 
mentions  the  value  of  carbonate  of  lime  in  increasing  the  efficiency 
of  barn-yard  manure*  on  the  light  soils  of  his  section,  and  Msercker 
claims  to  have  established  its  value  in  actual  practice  in  aiding 
the  nitrification  of  sulphate  of  ammonia,  though  P.  Wagn^er  and 
Dorsch  have  shown*  that  this  conclusion  was  not  warranted  by 
the  results,  and  support  the  statement  by  the  following  examples. 
Suppose  one  obtains 

1.  Without  manure a  yield  of    100 

2.  With  sulphate  of  ammonia "      *•     120 

3.  "     lime ''     »*     110 

4.  '^     lime  and  sulphate  of  ammonia. '^     ^^     150 

Msercker's  line  of  reasoning  was  the  following:  Comparing.  1  and 
2,  the  ammonia  gave  a  gain  of  20  on  the  unlimed  soil,  while  by  a 
comparison  of  3  and  4  the  increase  from  the  ammonia  on  the 
limed  soil  was  40,  and  consequently  it  increases  the  efficiency  of 
the  ammonia  salt  by  aiding  its  nitrification.  Wagner  and  Dorsch 
view  the  question  from  the  following  standpoint :  The  one-sided 
manuring  with  lime  raised  the  yield  10,  the  ammonia  alone  raised 
it  in  like  manner  20,  but  a  combination  of  the  two  raised  the  yield 
50  in  comparison  with  the  unmanured  plot.  They  claim  that  the 
only  justifiable  conclusion  is,  that  the  ammonia  could  not  exert 
its  full  effect,  due  to  a  lack  of  lime,  nor  could  the  lime  exert  its 
full  effect,  due  to  a  lack  of  ammonia,  but  when  the  lack  of  both 
was  overcome,  each  was  in  condition  to  exert  its  full  effect,  and 
they  consequently  conclude  that  the  value  of  lime  in  increasing 
the  yield  with  nitrogen  in  the  form  of  sulphate  of  ammonia,  especi- 
ally, was  not  proved,  for  the  same  results  might  have  been 
obtained  had  Msercker  employed  nitrogen  in  the  form  of  nitrate 
of  soda.  Had  Maercker,  however,  employed  both  nitrate  of  soda 
and  sulphate  of  ammonia  with  and  without  lime,  and  found  that 


1  Agricnltare,  Blorer,  Vol.  I»  p.  301. 

s  Mttrcker,  Beldermran's  Central-Blatt,  1889,  p.  724. 

*  Die  Stlckitoffdtlogung  der  landw.  KalturpfluDsen,  1802,  pp.  199-206. 
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the  lime  was  of  far  greater  assistance  in  connection  with  the 
former  than  with  the  latter,  he  would  then  have  had  reason  for 
concluding  that  the  lime  had  been  of  service  in  aiding  the  nitrifi- 
cation of  the  ammonia  salt.  As  analogous  to  the  above  case, 
Wagner  and  Dorsch  mention  one  of  their  own  experiments  in 
which  the  following  results  were  obtained : 

No  manure gave  a  yield  of    32 .0  g. 

Phosphoric  add "         "     *'     47.6" 

Nitrogen "  "      "     60.8" 

Phosphoric  acid  and  nitrogen "  "     "  145.1  " 

It  is  evident  in  this  case  that  both  phosphoric  acid  and  nitrogen 
were  lacking  and  that  neither  constituent  could  exert  its  full  effect 
until  the  other  was  supplied.  In  our  own  experiments  in  another 
connection  we  have  a  number  of  results  which  would  illustrate  the 
above  point  as  well,  if  not  better,  than  this  example  from  Wagner 
and  Dorsch. 

It  appears,  therefore,  sp  far  as  we  are  aware,  at  the  time  our 
experiment  was  inaugurated,  that  no  one  had  shown  by  any 
results  which  could  be  considered  conclusive,*  that  an  application 
of  lime  on  ordinary  cultivated  soils  actually  increases  the  effec- 
tiveness of  nitrogen  in  the  special  form  of  sulphate  of  ammonia, 
in  contra-distinction  to  that  in  form  of  nitrate  of  soda  and  up  to 
the  present  we  know  of  no  experiment  on  record  which  goes  to 
show,  in  case  of  a  positive  ill^effect^  of  sulphate  of  ammonia,  that 
any  treatment  of  the  soil  of  whatever  nature  is  an  effective  remedy 
for  the  same*  and  causes  the  sulphate  of  ammoni^  to  become  a 
valuable  plant  food. 

That  the  less,  as  well  as  the  occasional  ill-effect,  of  an  applica- 
tion of  nitrogen  in  form  of  sulphate  of  ammonia  was  often  due  to 
slow  or  delayed  nitrification  and  that  an  application  of  lime  or 

1  Compare  Wagner  and  Doracb,  Die  SUokstOffdnngting,  Berlin,  1892,  p.  217. 

*  Paul  Wagner  Id  later  experiments  noted  no  lll-c£Fect  from  the  uae  of  large  qaanHtlea  of  snipliate 
of  ammonia,  (Gas.  86,  Ml -3),  Aba.  in  Chem.  Central -B.,  1892,  p.  86. 

*  It  appears,  however,  that  independent  of  oar  own  ezperimonU  and  probably  at  about  Ibe  same 
time  Wagner  and  Dorsch  conducted  ezperiroents  with  tummer  rape  (Die  SticlEatoffdangang,  pp* 
16-S19;  for  the  purpose  of  ascerulning  if  an  application  of  oarbonate  of  lime  In  form  of  marl  wsf 
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some  other  base  would  overcome  it,  seemed  unquestionable  from 
the  experiments  on  nitrification  in  general  which  had  already 
been  conducted.'  Nevertheless  a  positive  proof  of  its  applica- 
bility in  the  field,  in  a  practical  and  economical  way,  appeared 
desirable.  This  seemed  especially  the  case,  owing  to  the  proba- 
bility that  conditions  which  would  be  unfavorable  to  the  nitrifica- 
tion of  sulphate  of  ammonia  would  also  tend  to  retard  the  nitrifica- 
tion of  organic  nitrogen,  and  since  organic  matter  is  the  chief 
source  of  nitrogen  in  the  greater  part  of  the  commercial  fertil- 
izers on  our  markets,  the  economic  aspect  of  the  question  assumes 
even  greater  importance. 

Before  commencing  any  extended  experiments,  it  was  deemed 
best  to  ascertain  if  the  UI-efEect  of  the  sulphate  of  ammonia  on 
the  three  plots  already  mentioned  (page  212)  could  be  overcome, 
provided  it  should  repeat  itself  the  succeeding  year.  Accordingly 
the  following  plan  was  adopted  for  1891 :  a  section  of  the  three 
sulphate  of  ammonia  plots  was  to  be  limed  and  one-half  of  the 


capable  of  increaalng  the  efficiency  of  the  nitrogen  of  anlpbate  of  ammonia  by  aiding  ita  nitrlfleation. 
Muck  or  peat  and  loam  aerved  as  aolla.  On  tbe  muck  soil  tbe  effect  of  the  nitrogen  of  the  aalphate 
of  ammonia  without  marl  waa  28  per  cent,  of  that  of  the  pltrogen  of  soda,  but  when  marl  waa  em- 
ployed ita  effect  roae  to  90  per  cent.  On  the  loam  boU  the  corresponding  result  without  marl  was  89 
per  cent,  and  with  marl  90  per  cent.  On  the  loam  the  marl  did  not  Increase  tbe  efficiency  of  the 
nitrogen  of  tbe  nitrate  of  aoda  and  the  resalts  with  both  forms  of  nitrogen  show,  that  the  soil 
waa  already  in  a  condition  favorable  to  nitrification.  On  the  muck  soil  the  nitrogen  of  tbe  nitrate 
of  soda  gaTe  an  Inreaaed  yield,  as  compared  with  experiments  without  nitrogen,  of  78  grammes 
without  marl  and  79.9  grammes  with  marl,  while  the  corresponding  results  with  nitrogen  in  form  of 
ammonia  show  the  following  increase:  22  grammes  without  marl  and  71  grammes  with  marl. 
These  experiments  therefore  show  the  beneficial  effect  of  carbonate  of  lime,  in  form  of  marl,  in  in- 
creasing the  effectiveness  of  the  nitrogen  of  sulphate  of  ammonia  on  muck,  probably  on  account  of 
ita  frcilitattog  nitrification.  Wagner  and  Dorsch  therefore  conclude  that  when  lime  is  lacking  In  the 
soli  tbe  ammonia  salt  works  badly,  and  that  many  of  the  failures  from  manuring  with  ammonium 
sulphate  are  attributable  to  this  cause  and  that  we  can  avoid  this  by  an  application  to  tbe  soil  of 
bamed  llrae  or  marl.  Tfu  rtmlU  by  Wagner  and  DoracA  were  not  pubUehed  until  more  than  a 
year  after  we  began  our  toorkt  and  did  not  come  into  our  hande  or  to  our  knotoUdge  until  all  of 
our  experimentM  herein  enumerated  were  fully  planned  and  a  portion  of  them  fully  completed. 

Our  conditione  differed  voidely  from  thoee  under  which  Wagner  and  Dorech  worked,  from  the 
fact  that  toe  did  not  deal  with  muck  eoil  {which  it  an  exceptional  aoil,  ae  generally  considered)^ 
and  thai  in  our  case  the  sulphate  of  ammonia  acted  like  a  poison^  practically  neutralising  the 
othenoiw  good  effect  of  the  potash  and  phosphoric  acid  applied  with  it.  We  have,  ftirthermore, 
experimented  with  a  large  number  of  our  agricultunil  plants,  instead  of  with  one  plaut  only  (sum- 
mer rape.) 

1  The  value  of  lime  or  some  base  in  promoting  nitrlflcalion  is  noted  by  Collard  de  Martigny, 
(Jour,  de  Chim.  m^d.  Tome  III,  p.  6*25).  Dumas,  Compt.  rend.  T.  XXIII,  p.  1020.  Warrington, 
Jour.  Cbem.  Soc,  December,  1884,  Vol.  XLV,  p.  060,  a£d  many  others. 
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Bection  was  to  receive  a  dressing  of  garden  soil,  which  was  sup- 
posed to  coDtain  the  nitric  ferment.* 

The  idea  of  trying  to  inoculate  the  soil'  seemed  desirable,  in 
view  of  the  possibility  of  the  presence  of  proto-sulphate  of  iron 
which  might  have  destroyed  the  nitric  ferment  within  the  soil. 

RESULT  OF  THE  EXPERIMENT  IN  1891. 

The  same  kinds  of  manure  were  applied  as  in  1890.*  They 
were  sown  broadcast  and  harrowed  in.  After  the  corn  (maize) 
had  made  considerable  growth,  the  ill-effect  of  the  sulphate  of 
ammonia  became  visible  and  increased  in  intensity  with  the  ad- 
vance of  the  season.  Accordingly  a  section  of  the  three  plots  was 
laid  out  as  planned  and  after  considerable  unavoidable  delay  the 
applications  of  air-slacked  lime  and  soil  were  made.  These  appli- 
cations which  took  place  on  July  27th  were  made  as  foDows :  air- 
slacked  lime  at  the  rate  of  about  five  tons  per  acre  was  applied  as 
uniformly  as  possible  between  the  rows,  upon  a  section  of  the 
three  plots  (10,  11  and  12)  for  a  distance  of  fifty -two  feet  from  the 
north  end  of  the  field.  The  northern  half  of  this  section  was  now 
dressed  with  garden  soil  and  the  whole  was  cultivated  in  at  once. 
As  a  result  of  occasional  observations,  it  did  not  appear  that  any 
improvement  in  the  crop  on  either  section  had  resulted,  until 
about  the  close  of  the  growing  season  when  an  occasional  hill 
seemed  to  show  signs  of  recuperation.  The  improvement  was  so 
slight,  however,  that  the  results  for  the  year  were  totally  incon- 
clusive. That  such  was  the  case  did  not  at  that  time  seem  sur- 
prising in  consideration  of  the  extended  drought  and  the  impossi- 


1  A.  MUller,  (Die  BpQIJaucbenrieBeluog  bel  Paris.  Vera.  Stationeo  33. 1879,  pp.  42-U),  sagg«ftU 
that  aour  humua  hinders  DitriflcattoD  and  that  perhaps  the  value  of  barnyard  manure  Is  In  a  measaiv 
due  to  its  aiding  ferineotatlon.  He  also  calls  attention  lo  the  dliBculty  aometlmea  experienoed  in 
awakening  the  activity  of  artificial  nitre  beds,  and  mentions  the  introduction  in  such  eaaeaof  tlie  swil 
from  old  beds  whore  the  nitric  ferment  Is  abnnduiU  The  frequently  observed  poiaonous  effect  of 
suits  of  protoxide  of  iron  In  the  soil  Is  mentioned  as  possibly  due  to  tbeir  antiseptic  power. 

*  Salfeld.  (Beiderraann's  Ceotral-Blalt.  1890.  No.  18.  pp.  2X9-244)  had  already  shown  tbst  the 
organisms  by  means  of  which  certain  plants  are  able  to  avail  themselves  ot  free  atmospheric  Ditro- 
gen,  may  in  certain  Instances  be  Introduced  Into  soils  in  asimilar  manner,  with  decided  advantage. 

*  See  pages  212,  213.  ^ 
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bility,  at  so  late  a  date,  of  mixiog  the  lime  with  the  soil  in  a  proper 
manDer,  without  doing  serious  injury  to  the  roots  of  the  growing 
com.  In  view  of  these  considerations  it  was  deemed  best  to  con- 
tinue the  experiment  another  year. 

RESULTS  FOR  1892. 

During  the  autumn  of  1891  the  soil  of  the  unlimed  sections  of 
the  sulphate  of  ammonia  plots  was  tested  for  proto-sulphate  of 
iron  with  a  negative  result,  which  fac;t,  together  with  the  probable 
universal  presence  of  the  nitric  ferment,  as  shown  by  Miintz,' 
caused  us  to  omit  the  further  application  of  the  garden  soil. 

In  order  to  insure  the  presence  of  sufficient  lime  to  overcome 
the  acidity  of  the  soil,  another  application  of  3.3  tons  of  air-slacked 
lime,  per  acre,  was  made  on  the  section  which  had  received  the 
dressing  the  preceding  year.  This  was  applied  after  plowing  and 
was  subsequently  harrowed  in,  in  a  most  thorough  manner.  The 
kinds  and  amounts  of  fertilizers  applied,  per  acre,  were  as  follows : 
200  lbs.  muriate  of  potash,  600  lbs.  of  dissolved  boneblack,  and 
sulphate  of  ammonia  at  the  rate  of  120,  240  and  360  lbs. 

Indian  com  was  again  selected  as  the  crop  for  this  field,  for  the 
reason  that  the  ill-effect  of  the  sulphate  of  ammonia  had  been 
observed  with  this  crop  in  previous  years,  and  it  might  be  a  ques- 
tion if  some  other  crop  would  be  similarly  affected.'  As  soon  as 
the  corn  had  reached  a  height  of  a  few  inches  a  marked  difference 
between  the  limed  and  unlimed  sections  was  noticeable.  Where 
the  lime  had  been  applied  the  corn  was  characterized  by  its  dark 
green  color  and  vigorous  growth,  which  commenced  without 
delay.  In  fact  the  corn  upon  this  section  appeared  fully  equal 
if  not  superior  to  that  upon  other  plots  which  had  received  the 
same  amounts  of  potash  and  phosphoric  acid  in  connection  with 
nitrogen  in  form  of  nitrate  of  soda.  Upon  the  unlimed  section  on 
the  other  hand,  the  sickly,  yellow  color,  with  the  accompanying 


1  Gompt.  rend.  110  (1800),  p.  1870.    Abe.  B.  B.  R.,  Vol.  HI.  pp.  114-nO. 
*  Compare  resaiu  wiib  lapinea,  referred  to  later. 
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striped  appearance  of  the  leaf,  which  had  been  noted  the  two 
previous  years  became  even  more  manifest  with  the  advance  of 
the  season.  As  in  the  preceding  years,  the  greater  the  application 
of  snlphate  of  ammonia  the  worse  was  the  effect. 

The  following  table  shows  the  yield  per  section  of  hard  corn, 
soft  corn  and  stover  with  and  without  lime. 

YIELDS  PER  ONE-EIGHTIETH  ACRE  IN   1892. 


Limed  Seclion. 


Unllmed  Section. 


Fertilizer!  Used  Per  Acre. 


'Hard  corn  Soft  corn  ' 

!       on      ]       on 
I  the  cob.     the  cob. 


Stover, 


EUird  corn '  Soft  corn 
i.       on 
the  cob. 


Iba.                                                       i  Iba.      <       Iba. 
600  Dissolved  Boneblack.  ) 

200  Muriate  of  Pottish . .      V  40 . 25       4  25 
120  Sulphate  of  Ammonia  J  ; 

600  Dissolved  Boneblack.  ) 

200  Muriate  of  Potash.. . .  \    40.00       4.00 

240  Sulphate  of  Ammonia  j  ; 

600  Dissolved  Boneblai-k.  )  1 

200  Muriate  of  Potash. ...  V    33.50       5 .50 

360  Sulphate  of  Ammonia  J 


Iba. 
50.50 


Iba. 
26.75 


r 


on 
the  cob. 

Iba. 
6.00 


Stover. 

Ibe. 
30.50 


48.50  ,      6.25    I     4  00       11.50 


56.00  I'     4.00    '     4  50    .    15.00 

,1  I 


It  is  seen  that  the  results  on  the  unlimed  section  were  in  full 
accord  with  those  of  the  two  previous  years,  viz.,  the  yield  de- 
creased with  each  additional  amount  of  sulphate  of  ammonia  ap- 
plied, and,  as  heretofore,  in  case  of  a  considerable  application  of 
sulphate  of  ammonia,  it  neutralized,  largely  or  entirely,  the  other- 
wise good  effect  of  the  potash  and  phosphoric  acid  applied  in 
connection  with  it.  In  connection  with  lime,  the  yield  on  the 
section  receiving  120  pounds  of  sulphate  of  ammonia  per  acre 
was  decidedly  increased;  that  receiving  240  pounds  per  acre 
was  about  as  great,  while  that  receiving  the  full  ration  gave  some- 
what less  hard  corn,  but  more  stover;  which  fact  may  be  attrib- 
uted to  the  greater  amount  of  available  nitrogen  on  this  section 
and  the  consequent  greater  stalk  and  lesser  ear  development,  or, 
perhaps  in  a  measure  to  inequaUties  of  the  soil. 
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Jlie  results  certainly  show  ?;?  a  very  marked  degree  that  the  lime 
iras  a  most  effective  agent  in  overcmning  t/te  ill-effect  of  the  sulphate 
ofainmxmia  ;  and  tluit  this  icaa  due  to  its  facilitating  nitrification, 
hy  overcoming  the  acidity  of  the  soil^  seemed  probable. 

EXPERIMENTS  IN  1893. 

The  experiments  undertaken  this  season,  were  the  following: 
(A)  A  repetition  of  the  experiment  heretofore  mentioned,  without 
further  addition  of  lime.  (B)  Experiment  on  the  cooperative  acre 
on  the  farm  of  H.  E.  Lewis,  Hope  Valley,  R.  I.,  showinor  the  effect 
of  lime  in  connection  with  nitrogen  in  form  of  both  sulphate  of 
ammonia  and  nitrate  of  soda.  (C)  An  experiment  upon  a  new 
portion  of  land  in  which  nitrogen  was  used  in  form  of  nitrate  of 
soda  and  sulphate  of  ammonia,  both  with  and  without  lime,  and  in 
which  a  large  number  of  our  agricultural  plants  were  employed, 
instead  of  one  (Indian  corn  or  maize)  as  heretofore.  (D)  Experi- 
ments conducted  in  pots  for  the  purpose  of  securing  more  uniform 
soil  conditions  and  consequently  better  comparative  results.  (E) 
Plot  experiment  with  Swedish  turnips,  using  nitrate  of  soda  and 
sulphate  of  ammonia,  with  and  without  lime. 


The  same  plots  were  used  for  this  experiment  as  for  those  of 
1891  and  1892,  the  fresh  application  of  lime  being  omitted,  from 
the  fact  that  heavy  dressings  had  been  applied  during  the  two 
preceding  years,  and  too  great  alkalinity  might  endanger  a  loss  of 
nitrogen  in  form  of  ammonia'  and  also  retard  nitrification,"  in,  per- 
haps, as  great  a  degree  as  decided  acidity,  both  of  which  condi- 
tions must  be  avoided.  Fertilizers  were  applied  at  about  the  same 
rate  as  in  1892,  viz.,  600  pounds  of  dissolved  boneblack,  200  pounds 
of  muriate  of  potash,  and  sulphate  of  ammonia  at  the  rates  of  120, 
240  and  360  pounds  per  acre.    "When  the  sulphate  of  ammonia  was 


1  Agrlcaltare.  Storer,  Vol.  I,  p.  301. 

^  Warrington,  Jour.  Cbem.  Soc,  Vol.  XLVII,  p.  768. 
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used  without  lime  the  crop  looked  fully  as  bad,  if  uot  worse,  than 
that  of  the  previous  years,  but  where  the  lime  was  used  in  connec- 
tion with  it,  the  com  remained  in  a  most  flourishing  condition 
from  the  outstart,  and  gave  every  evidence  of  producing  a  de- 
cidedly better  crop  than  upon  the  nitrate  of  soda  or  dried  blood 
plots,  located  near  them. 

The  following  table  shows  the  yield  per  section  in  1893,  of  hard 
com,  soft  com  and  stover,  with  and  without  lime,  the  lime  having? 
been  applied  in  1891  and  1892.  {For  illustrations  see  Figs.  I,  2 
and  3). 

YIELDS  PEU  ONE-EIGHTIETH  ACRE. 


Fertilizers  Uied  Per  Acre. 


Limed  Section. 


lbs. 

600  DIsf«olved  Bonebliick.  ) 

200  Muriate  of  Pora.«<h...    \.   17.50 

120  Sulphate  of  Ammonia  j  | 

600  Di98olved  Boneblaok.  )  I 

200  Muriate  of  Potash..    .V     22  00 

240  Sulphate  of  Aiuiuonia  j  I 

600  Dissolved  Boneblack.  ) 

200  Muriate  of  Potash. . . .  P   19  00 

360  Sulphate  of  Ainiuonia  j  , 


Hard  eoru,  dofl  corn 

on  on       I  Stover, 

the  cob.      the  cob.  i 

"'  I  "~ 

lbs.  lbs. 


Unlimed  Section. 


I| 


lbs. 


3.00     48  50  I, 

^    li 

4.50     43.50  I' 

i' 


3  00     50.75 


nurd  corn 

on 

he  cob. 

lbs. 

5.8 

2.21 

1  64 


Soft  com 

on 
the  cob. 

lbs.       I 

3.85 


Storcr. 

lbs. 
24.28 


1.26       12.31 


I  79 


From  the  above  table  it  will  be  seen  that  the  lime  was  fully  ejicu- 
cious  in  overcoviiny  the  ill-effect  of  the  sulphate  of  ainmonia  and 
rendering  its  7iitrogen  available  to  the  crop,  which  conclvsion  sen^ti^ 
to  strengthen  that  already  drawn  from  the  residts  secured  in  1892, 

EXPERIMENT  "B." 

The  sections  of  plots  used  in  this  experiment  formed  a  part  of 
an  acre  of  land  on  the  farm  of  Mr.  H.  E.  Lewis,  Hope  Valley,  R.  I., 
which  had  been  used  by  the  Station  for  cooperative  experiments 
with  Indian  corn,*  during  1890,  1891  and  1892.    The  plots  to  be 


1  Bee  3d,  4th  and  6tb  Annual  lieports,  R.  I.  Agricultural  Experiment  Station,  pp.  62,  63  and  I&S, 
respectively. 
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considered  received  an  annual  dressing  of  muriate  of  potash  and 
dissolved  boneblack  in  connection  with  definite  amounts  of  nitro- 
gen in  form  of  nitrate  of  soda  and  sulphate  of  ammonia.  The 
comparative  results  with  nitrogen  in  these  forms  showed,  in  1890, 
that  that  of  the  ammonia  salt  had  proved  decidedly  effective,  and, 
perhaps,  superior  to  that  in  the  form  of  nitrate  of  soda,  though 
close  conclusions  could  not  be  drawn,  owing  to  possible  inequali- 
ties in  the  plots.  In  1891  and  1892,  nitrogen  in  the  form  of  nitrate 
of  soda  gave  by  far  the  better  results,  and  even  dried  blood  proved 
much  better  than  sulphate  of  ammonia,  a  condition  which  was 
more  marked  in  the  latter  than  in  the  former  season.  It  should 
be  noted  that  the  nitrogen  of  the  sulphate  of  ammonia  was  effec- 
tive to  some  degree  in  both  1891  and  1892  as  was  shown  by  a  com- 
parison of  the  yields  with  those  of  neighboring  plots  which  had 
received  no  nitrogen  but  had  been  treated  the  same  in  all  other 
respects.  The  following  table  shows  the  yield  on  the  sulphate  of 
ammonia  and  nitrate  of  soda  sections,  both  with  and  without  lime. 
The  amounts  of  nitrogen  used  in  the  two  forms  were,  though  not 
exactly  identical,  practically  the  same,  and  for  the  purpose  of  this 
experiment,  which  is  to  draw  conclusions  as  to  the  effect  of  lime 
in  increasing  the  efficiency  of  nitrogen  in  the  form  of  sulphate  of 
ammonia  as  compared  with  that  in  form  of  nitrate  of  soda,  the 
slight  difference  does  not  come  into  consideration. 

Table  showing  the  yield  of  hard  corn,  soft  corn  and  stover,  cal- 
culated to  one-twentieth  of  an  acre.  Season  of  1893.  {For  iUus- 
traiions  sec  Figs.  4,  5,  6  and  7). 
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Limed  d«cttob. 


Unlimed  Secikw. 


Fertilizers  Died  Per  Acre. 


600  DUsolyed  Boneblack 
200  MuriHCe  of  Potash.. 
120  Sulphate  of  Ammonia 

600  Dissolved  Boneblack 
200  Muriate  of  Potash. . . . 
240  Sulphate  of  Ammonia 


Hiird  corn  8oft  com ' 

on  on       .  Stover, 

ibe  cob.      I  be  cob. 


600  Dissolved  Boneblack. 

200  Muriate  of  Potash 

360  Sulphate  of  Ammonia 

600  Dissolved  Boneblack. 
200  Muriate  of  Potash. . . . 
160  Nitrate  of  Soda 


600  Dissolved  Boneblack. 
200  Muriate  of  Potash. . . . 
320  Nitrate  of  Soda   


600  Dissolved  Boneblack, 
200  Muriate  of  Potash. . . . 
480  Nitrate  of  Soda 


i 


Ibe. 
111.0 

101.8 

110.3 

108.7 

J05.7 


lb«. 


lbs. 


13.8     107  2 


13.8  I    88  8 


16.3     120.9 


12.3  !    87.6 


16.1     122.5 


)! 


125  3         10  4  !    99.6 


Hardooro 

Boftcom 

on 

on 

8lov«. 

tbe  cob. 

tbeoob. 

Ibe. 

tbe. 

lb*. 

49.9 

21  0 

863 

18.3 

14.0 

66.1 

34.0 

9  7 

31.0 

79  2 

14  1 

83.6 

;    116.9 

11  8 

104  5 

114.8 

1 

12  5 

106.4 

From  an  inspection  of  fche  above  table  it  will  be  noticed  that 
where  nitrogen  in  form  of  nitrate  of  soda  was  employed,  the  lime 
raised  the  yield  of  hard  com  in  but  two  cases,  and  where  the 
largest  amount  of  the  nitrate  was  applied  it  raised  it  but  slightly. 
In  the  case  of  nitrogen  as  sulphate  of  ammonia,  however,  the  lime 
was  remarkably  beneficial.  It  seems  probable  that  the  least  effect 
of  the  nitrogen  in  the  form  of  sulphate  of  ammonia  was  dae 
chiefly  in  this  case  to  its  tendency  to  increase  the  acid  condition 
of  the  soil,  the  result  of  which  was  delayed  nitrification,  for  which 
the  lime  proved  an  efficient  remedy.  Tests  of  the  soil  established 
its  decided  acidity,  which  fact  further  strengthens  the  above  con- 
clusion. 


This  experiment  was  conducted  on  four  of  the  permanent  ex- 
perimental plots  (Nob.  23,  25,  27  and  29),  the  previous  preparation 
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and  plan  of  which  have  been  described  in  full  elsewhere.*  These 
plots  are  separated  from  each  other  by  unmanured  spaces  of  three 
feet,  and,  farthermore,  they  are  so  arranged  that  a  border  of  three 
feet  on  each  side  and  of  six  feet  across  each  end  is  fertilized  at 
the  same  rate  as  the  real  plot  which  lies  within.  It  is  a  frequently 
observed  fact,  to  which  especial  attention  has  been  called  by 
Marek,"  that  the  outside  rows  on  such  plots  are  frequently  better 
than  the  others,  and  this  plan  provides  that  this  border  may  be 
harvested  separately  if  desired,  and  only  the  results  upon  the  inner 
plots  be  employed  in  comparative  work.  The  inner  plots  are 
181^  feet  long  and  24  feet  wide,  making  an  area  of  one-tenth  of  an 
acre.  In  1891  a  crop  of  beans  and  in  1892  a  crop  of  Indian  corn 
had  been  grown,  without  manuring,  upon  all  of  these  permanent 
plots,  for  the  purpose  of  ascertaining  if  they  were  sufficiently  uni- 
form for  comparative  work.  Such  was  found  to  be  the  case  in 
respect  to  the  four  above  mentioned  plots,  which  fact,  together 
with  their  location,  parallel  and  adjacent  to  one  another,  deter- 
mined their  selection  for  this  experiment.  The  four  plots  were 
manured  alike,  with  muriate  of  potash  at  the  rate  of  200  pounds 
per  acre,  and  dissolved  boneblack  at  the  rate  of  600  pounds  per 
acre.  The  two  plots  toward  the  west  (Nos.  23  and  25)  were  given 
an  additional  dressing  of  860  pounds  per  acre  of  sulphate  of  am- 
monia, and  the  two  toward  the  east  a  dressing  of  nitrate  of  soda  at 
the  rate  of  465  pounds  per  acre,  or  at  such  a  rate  that  the  amount 
of  nitrogen  applied  upon  each  plot  was  exactly  the  same.  One  of 
the  sulphate  of  ammonia  plots  (No.  25)  and  one  of  the  nitrate  of 
soda  plots  (No.  29)  received  in  addition  a  dressing  of  air-slacked 
lime  at  the  rate  of  5,400  pounds  per  acre.  The  lime  was  thoroughly 
harrowed  in  and  was  applied  independently  of  the  other  manures. 
Bows  three  feet  apart  were  laid  out  across  these  four  plots  in 
which. seeds  of  a  large  number  and  variety  of  crops  were  planted. 
The  object  of  this  experiment  was  a  two-fold  one,  viz.,  to  further 


>  4th  Annua)  Report,  K.  I.  Agricultural  Kxperlment  Station,  18t)l,  pp.  13-15. 
3  DQnguogMwertb  dor  Pboaphato  voo  Q.  Marck,  Drotdeo,  1869. 
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test  the  value  of  air-slacked  lime  in  aiding  the  nitrification  of  sul- 
phate of  ammonia  and  to  note  the  growth  of  our  agricultural 
plants  on  acid  and  practically  neutral  soils.  For  the  purposes  in 
view  it  seemed  necessary  to  employ,  as  was  done,  both  nitric  aod 
ammoniacal  forms  of  nitrogen  with  and  without  lime.  Details  in 
the  line  of  soil  acidity  and  its  effect  upon  plant  growth,  which  are 
but  briefly  referred  to  here,  will  be  treated  more  fully  in  a  later 
publication.  We  shall  confine  ourselves  in  this  connection  more 
especially  to  a  consideration  of  the  results  in  their  bearing  upon 
the  use  of  lime  in  overcoming  the  ill-effect  of  sulphate  of  ammonia 
and  upon  the  question  of  nitrification.  So  far  as  time  allowed, 
and  in  the  case  of  those  crops  where  it  seemed  especially  desir- 
able, the  amount  of  dry  matter  was  determined  with  a  view  of 
furnishing  a  more  accurate  basis  for  comparisons.  Since  the 
space  at  disposal  only  allowed  one  or  two  rows  for  each  crop,  the 
yields  do  not  admit  of  such  close  comparisons  as  otherwise,  owing 
to  slight  variations  in  fertility,  due  either  to  the  soil  or  to  the 
application  of  the  fertilizers,  or  both,  and  which  are  always  to  be 
met  with  even  on  the  most  uniform  field.  Since,  in  the  equipment 
of  this  station,  no  provision  was  made  for  systematic  pot  experi- 
ments the  method  of  experiment  adopted  by  us  secured  the  best 
which  was  possible,  and  we  believe  the  results  in  general  are  suf- 
ficiently striking  to  convey  conviction  to  all  who  take  the  trouble 
to  give  them  their  careful  attention.  In  the  following  pages  will 
be  found  a  detailed  discussion  of  the  results  with  the  individual 
crops. 

COMMON  RED  CLOVER  {Trifolium  pratense). 

Owing  to  the  fact  that  this  clover  does  not  attain  its  full  develop- 
ment until  the  second  year,  no  attempt  was  made  to  harvest  and 
weigh  the  crop.  From  frequent  observations  it  was  plainly  mani- 
fest that  on  the  sulphate  of  ammonia  plots  which  had  not  been 
limed,  the  clover  was  not  in  a  normal  condition,  as  indicated  by 
its  yellow  appearance  and  limited  growth.  That  on  the  other 
three  plots  was  of  good  color  and  exhibited  a  flourishing  growth, 
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even  to  the  close  of  the  season.  There  was  little  visible  difference 
between  the  nitrate  of  soda  and  sulphate  of  ammonia  plots  which 
were  limed  and  the  nitrate  of  soda  plot  without  lime.'  It  was  evi- 
dent that  the  sulphate  of  ammonia  if  not  used  in  connection  with 
lime  was  probably  of  no  benefit  and  perhaps  positively  injurious 
to  the  clover. 

CRIMSON  CLOVER  (IVifoLhmi  i?icaruatu7n). 

From  observations  throughout  the  season  it  was  evident  that 
crimson  clover  and  the  common  red  clover  were  similarly  affected. 
The  yellow  and  sickly  appearance  of  the  clover  on  the  sulphate  of 
ammonia  plot,  which  had  received  no  lime,  continued  manifest, 
while  the  clover  upon  the  other  three  plots  was  in  fine  condition. 
The  following  gives  the  yields,  as  harvested,  and  also  the  amount 
of  absolutely  dry  matter. 

No.ofplot 23                       25  27                      29 

Bui.  Ammo.  Sul.  Ammo-  Nitrate           Nitrate 

Dia  alone.  nla  4-  lime.  Soda  alooe.  Soda  +  Hme. 

lb*i.                   Iba.  IbB.                 Ibe. 

CriiiiRon  clover,  green 3.75  20.75  19.5  26.5 

"  ''        absolutely  dry...     1.23  5.36  4.78  6.43 

By  comparing  the  yields  of  dry  matter  on  plots  27  and  29  where 
nitrogen  was  used  in  the  form  of  nitrate  of  soda,  it  will  be  seen 
that  the  greater  yield  on  the  limed  plot  amounted  to  1.65  pounds, 
while  in  the  case  of  the  sulphate  of  ammonia  plots,  23  and  25,  the 
gain  on  the  limed  plot  amounted  to  4.13  pounds.  It  seems  prob- 
able that  the  greater  result  in  the  latter  case  was  due  to  the  action 
of  the  lime  in  overcoming  the  acidity  of  the  soil  by  which  it  also 
favored  the  change  of  the  ammonia  into  nitric  acid,  in  which  form 
the  nitrogen  not  only  became  a  valuable  source  of  plant  food,  but 
the  sulphate  of  ammonia  lost  the  injurious  properties  which  it 
possessed  when  used  without  lime. 


1  Experiments  wiib  clover  and  lime  in  connection  wiib  otber  manures,  on  an  extended  scale,  bave 
shown,  OD  our  soil,  that  lime  will  insure  a  good  "  catch  *'  of  clover  and  a  more  vigorous  growth, 
than  can  be  produced  by  any  of  the  various  combinations  of  fertili7.erS|  without  lime. 
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COMMON   WHITE  BEAN8. 

It  was  interesting  to  note  that  the  beans  were  more  nearly  uni- 
form in  appearance  on  the  four  plots  than  the  clovers,  and  it  was 
true  of  the  leguminous  crops  generally,  that  they  succeeded  much 
better  on  the  sulphate  of  ammonia  plot  without  lime,  than  the 
other  families  of  plants  under  experiment.  Owing  to  a  misunder- 
standing, the  beans  were  not  separated  from  the  straw  and  each 
weighed  separately,  as  intended,  but  the  total  weights  were  taken 
when  pulled,  and  the  moisture  of  the  entire  plant  determined  at 
once.    The  following  table  shows  the  results  thus  obtained  : 

No.  ofploi 23  2h  27  29 

tSul.  Ammo-  i^ul.  JVmmo-  Nitrate  Nitrate 

Dia  alone.  nia  -i   lime.  Soda  alone.  Soda  -f  lime. 

IbN.  IbM.  Iba.  Ibe. 

Common  white  beans,  as  pulled   I       i  ,.,  -  oj  ^  o.  -  .,- 

including  straw \      **•'-  "*"'*  ^'^^  ''"^ 

Common  white  beans,  inolnding  i      ,  q-  „  ^i  o  o.>  .-»  a- 

straw,  absolutely  dry f     ^  '^^  *^-^^  ^'^^  ^'^' 

By  a  comparison  of  the  dry  matter  of  plots  27  and  29  it  will  be 
seen  that  the  yield  on  the  plot  receiving  lime  was  slightly  less 
than  on  plot  27  where  no  lime  was  applied ;  the  difference,  how- 
ever, is  so  slight  that  it  is  wholly  within  the  probable  limit  of 
error  due  to  slight  variations  in  the  plots.  By  comparing  plots  23 
and  25  it  will  be  seen  that  a  very  marked  difference  in  the  amount 
of  dry  matter  exists  in  favor  of  the  limed  plot.  The  beans  upon 
plot  23  were  more  backward  and  consequently  not  so  ripe  as  those 
upon  plot  25,  which  accounts  for  the  lesser  amount  of  dry  matter 
which  they  contained.  At  no  time  during  the  season  was  the 
crop  on  plot  23  equal  in  appearance  to  that  on  plot  25,  though 
the  final  results  would  doubtless  have  been  more  favorable  to  the 
former  had  the  season  been  long  enough  for  the  crop  to  have 
fully  completed  its  growth.  The  lime  in  this  case  appeared  to  be 
decidedly  efficacious  when  used  in  connection  with  the  sulphate 
of  ammonia,  though  not  in  so  great  a  degree  as  in  the  case  of 
some  other  crops. 
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WHn^E  PODDED   ADZUKI. 

This  is  a  Japanese  bean,  introduced  into  this  country  by  Prof. 
W.  P.  Brooks  of  the  Hatch  Experiment  Station,  of  Amherst, 
Mass.,  through  whom  the  seed  was  obtained.  This  plant  was 
even  more  characteristic  than  many  others  of  the  leguminous 
family  in  its  ability  to  grow  quite  well,  even  upon  the  unlimed 
sulphate  of  ammonia  plot.  No  attempt  was  made  in  this  ca$^e  to 
let  the  crop  reach  full  maturity.  It  was  harvested  at  the  samQ 
time  on  all  the- plots  and  while  the  beans  were  still  soft.  The 
yields  are  shown  by  the  following : 


No.ofplol 23 

25 

27 

29 

Sul.  Ammo- 

Sul. Ammo- 

Nitrate 

Nitrate 

nia  alone. 

DlA  +  lime. 

Soda  alone. 

Soda  -f  lime 

lbs. 

lb». 

Iba. 

lbs. 

White  Podded  Adzuki,  green 13.G2 

22.87 

22.81 

18.00 

"            *'             "      absolutely  /      « .,^ 
dry....f     3-^^ 

^5.02 

5.24 

4.31 

Comparing  in  this  instance  plots  27  and  29,  it  is  evident  that  the 
lime  had  proved  of  no  benefit  in  connection  with  nitrate  of  soda, 
and  the  question  might  well  be  raised  if  it  had  not  been  a  source 
of  injury.  These  results  should  be  compared  with  those  secured 
with  cow  peas,  soja  beans,  and  more  especially  with  blue  lupines, 
in  connection  with  which  this  point  will  be  further  considered. 
By  a  comparison  of  plots  23  and  25,  it  will  be  observed,  that  the 
lime  was  beneficial  when  used  in  conntiction  with  sulphate  of 
ammonia. 

cow  PEA  {I)olicho8,) 

This  plant  is  grown  in  the  South,  quite  extensively,  and  its 
value  has  been  tested  to  some  extent  in  the  North  for  forage  and 
for  green  manuring.  It  is  also  a  member  of  the  leguminous  family. 
Since  this  pea  does  not  ripen  its  seed  in  our  climate  the  crop 
could  be  harvested  only  in  a  partially  immature  condition.  The 
following  table  shows  the  yields.     {For  illustration  see  Fig.  S), 

10 
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No.ofplot. 23                      26  27                     i9 

Bui.  Ammo-  8ul.  Ammo-  Nitrate            Nitrate 

Dia  alone.  nia  -f  lime.  Soda  alone.  Soda  -|-  lime, 

lbs.                    lbs.  lbs.                    Ibe. 

Cow  pea,  green 10.37  12.31  12.00  9.44 

"       "     absolutely  dry 1.94  2.15  2.13  1.70 

By  a  compariBon  of  plots  27  and  29  we  see,  as  was  the  case  with 
the  White  Podded  Adzuki,  that  nitrogen  in  form  of  nitrate  of  soda 
gave  better  returns  without  lime  than  with  it,  while  in  the  case  c»f 
nitrogen  in  form  of  sulphate  of  ammonia  the  limed  plot  gave 
better  returns  than  the  unlimed. 

SOJA  BEANS  {Soja  hispida.) 

This  plant  belongs  to  the  leguminous  family  and  is  grown 
chiefly  in  the  Orient  where  the  beans  are  used  for  sauce  and  for 
flavoring  beef  and  other  dishes.  It  is  also  cultivated  as  an  oil 
plant.  ^  This  plant,  like  others  of  the  same  family,  has  been  recom- 
mended as  a  nitrogen  gatherer  and  hence  as  especially  valuable 
for  green  manuring.  The  crop  was  harvested  while  the  beans  were 
still  soft,  or  a  short  time  before  the  plants  reached  maturity.  The 
weights  secured  were  as  follows.     {For  illustraiio?!  see  Fig,  8). 

No.ofplot. 23                       26  27                      29 

Sul.  Ammo-  Bal.  Ammo-  Nitrate            Nlirale 

nla  alone.  nla  +  lime.  Soda  alone.  Soda  -f-  lime, 

lbs.                    lbs.  lbs.                   Iba. 

Soja  beans  and  straw,  green 9.38  7.88  21,81  18.00 

"        "        "        "     /^'Try.'^!^}    2-^  2.08  5.98  4.40 

Here  again  as  in  the  case  of  others  of  the  leguminous  plants, 
the  nitrate  of  soda  alone,  gave  better  returns  than  when  used  with 
lime.  We  see  by  a  comparison  of  the  yield  of  plots  23  and  25  that 
in  this  case,  contrary  to  all  the  previous  observations,  nitrogen  in 
the  form  of  sulphate  of  ammonia  gave  greater  returns  when  used 
alone  than  when  used  with  lime.  It  is  of  interest  to  note  that 
similar  results  were  obtained  with  the  blue  lupine  which  we  are 
about  to  consider. 

>  Description  from  Henderson's  Handbook  of  Plants  and  General  Horticalture,  p.  417. 
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BLUE  LUPINE  {Lupinus  peren7n8,) 

This  is  still  another  member  of  the  leguminous  family.  Various 
species  of  the  lupines  are  in  great  favor  for  green  manuring  in 
Germany,  especially  on  sandy  soils,  where  they  grow  luxuriantly 
without  nitrogenous  manures.  The  seeds  are  sometimes  used  for 
feeding  and  the  straw  for  litter,  but  in  such  cases  the  seed  must 
receive  special  treatment  before  it  is  fed,  for  the  purpose  of  re- 
moving a  poisonous,  bitter  principle,  which  gives  rise  to  a  disease 
known  as  "  Lupinose." 

The  crop  was  harvested  before  it  was  fully  ripe  and  the  weights 
represent  those  of  both  straw  and  beans. 

No.ofplot 28  26  27                     29 

Sul.  Ammo-  8ul.  Ammo-  Nitrate           Nitrate 

nia  alone.  nia  -f  lime.  Soda  alone.  Soda  H-  lime, 

lbs.  lbs.  lbs.                   lbs. 

Blue  Lupine,  nfl  harvested 12.63  4.25  14.44  5.56 

"  "        absolutely  dry 2,97  1.21  3.28  1.54 

Tt  will  be  seen  that  the  results  with  the  blue  lupine  are  iu  full 
accord  with  those  secured  with  the  soja  bean,  viz.,  in  the  case  of 
nitrogen  in  both  forms,  an  application  of  lime  reduced  the  yield. 
Adolf  Mayer*  found  on  the  sandy  heath  between  Wageningen  and 
Benkum,  Holland,  that  a  small  application  of  carbonate  of  lime  in 
the  form  of  marl  was  of  benefit  to  potatoes  but  without  beneficial 
effect  upon  the  crop  of  lupine  which  followed.  Schultz-Lupitz" 
states  that  lime,  on  his  sandy  heath  soil,  injured  lupines,  but 
that  by  subsequent  applications  of  potash  and  phosphoric  acid  he 
was  enabled  to  make  them  succeed  a^ain.  H.  Wilfarth'  also 
states  that  "on  lime  and  wet  soils  lupines  do  not  succeed  well." 
So  far  as  we  have  been  able  to  ascertain  no  explanation  of  this 
action  of  lime  on  lupines  has  been  offered.    It  appears,  however, 

1  Joar.  f.  Landw.  1882,  p.  141.  Biedermann's  Central-BIatt,  11,  p.  84.  Tijdschrift  voor  Land- 
bouwkunde  Jabrg.  1881,  12  Lief.  s.  871-879. 

*  Landw.  JabrbQober,  Vol.  X. 

>  £.  S.  R.,  Vol.  V,  No.  1,  p.  lis.  D«ut.  landw.  Rundschaa.  1882,  Nos.  8,  9,  10  and  11.  Abs.  in 
Cbem.  Cantral-Blat^  1898,  No.  22,  p.  990. 
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probable  from  our  observations  that  the  lupine  succeeds  best  on 
acid  soils,  and  that  possibly  the  ill-efifect  of  the  lime  may  be  at- 
tributed to  its  overcoming  this  acidity.  It  is  possible  that  the 
"whole  question  hinges  upon  the  action  of  the  lime  in  its  bearing 
on  the  development,  upon  the  root,  of  the  organism  through  which 
the  plant  obtains  its  supply  of  atmospheric  nitrogen.  The  results 
secured  by  Hellriegel  and  others  go  to  show  that  it  is  probably  not 
one  and  the  same  organism  which  performs  this  function  for  each 
of  the  "nitrogen  gatherers,",  and  it  iq  possible  that  the  conditions 
for  their  development  are  not  identical.  It  is  certainly  remarkable 
that  an  application  of  carbonate  of  lime  injures  the  lupine,  and, 
perhaps,  certain  other  of  the  leguminous  plants,  and  is  of  positive 
benefit  to  clover.  A  satisfactory  solution  of  this  interesting  pro- 
blem would  be  most  desirable* 

"granger"  pea  {Pisian  sativu?n). 

The  peas  came  up  scattering  and  made  an  unsatisfactory  growth, 
yet  it  was  very  evident  that  the  plants  upon  the  unlimed  sulphate 
of  ammonia  plot  were  decidedly  behind  the  others.  The  vines 
with  the  pods  still  on  them  were  pulled  and  weighed  while  yet 
green.    The  following  are  the  weights  thus  secured : 

No.  of  plot 


23 

26 

Sul.  Ammo- 
nia +  lime, 
lbs. 

4.94 

27 

Nitrate 

Soda  aiooe. 

lU. 

1.89 

29 

Sul.  Ammo- 
nia aiooe. 
Ib«. 

0.44 

Nitrate 

Soda  -f  Ume. 

Iba. 

2.88 

"Granger''  Pea,  pods  and  vines. . 

Comparing  plots  23  and  25  it  will  be  seen  that  where  nitrogen 
was  employed  in  the  form  of  sulphate  of  ammonia  the  lime  was  of 
decided  assistance.  The  irregularity  in  the  crop  renders  it  im- 
possible to  draw  any  close  conclusion  in  regard  to  plots  27  and 
29,  though  it  would  appear  that  the  lime,  even  here,  had  also 
proved  beneficial. 

VARIETIES  OF  INDIAN  CORN   (MAIZE). 

Four  varieties  of  com  were  employed,  viz.,  white  capped  and 
dent  corn  (varieties  of  ordinary  field  corn),  also  pop  com  and 
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sweet  com.  The  following  weights  represent  the  stover  and  im- 
mature ears  at  the  time  of  cutting  and  after  the  crop  had  partially 
dried  by  standing  in  the  field  for  twenty-one  days : 

No.ofplot 23                       25  27                      29 

Bnl.  Ammo-  Sul.  Ammo-  Nitrate           Nitrate 

Dia  alooe.  Dia  -f  lime.  Soda  alooe.  Soda  -r  lime, 

lbs.                   Iba.  lbs.                   lbs. 

White  Capped  Corn,  green 3.06  13.69  12.63  8.75 

"            "          "      After  drying.  1.81  7.13  6.50  4.63 

Dent  Corn,  green 2.50  15.00  fl.25  9.88 

'*        '*      after  drying 1.56  7.19  4.06  4.75 

Pop  Corn,  green 3.60  27.25  18.63  30.00 

"         "      after  drying 2.00  13.38  9.56  14.88 

Sweet  Corn,  green 2.95  24.50  14.13  29.75 

"         "      after  drying.. 1.38  13.81  8.13  16.81 

The  com  on  all  the  plots  suffered  more  or  less  injury  during  the 
two  severe  storms  which  occurred  toward  the  close  of  the  season, 
yet  the  results,  on  the  whole,  show  very  strongly,  in  each  case, 
that  the  lime  when  used  in  connection  with  the  sulphate  of  am- 
monia was  remarkably  effective.  Where  lime  was  used  in  connec- 
tion with  the  nitrate  of  soda,  there  was  a  very  decided  increase  in 
the  case  of  the  sweet  com  and  pop  corn,  a  slight  increase  in  case 
of  the  dent  com  and  a  loss  in  the  case  of  the  white  capped  corn. 
It  is  impossible  to  conclude  whether  these  variations  in  the  results 
upon  the  nitrate  of  soda  plots  were  due  to  the  individual  charac- 
teristics of  the  corn,  or  to  unequal  damage  from  storms  or  other 
causes.  From  a  careful  comparison  of  the  yields,  it  is  strikingly 
shown  that  the  effect  of  the  lime  when  used  in  connection  with  the 
sulphate  of  ammonia  was  far  greater  than  in  connection  with  ni- 
trate of  soda,  showing  clearly  that  the  gain  from  the  use  of  lime 
in  the  former  instance  must  be  attributed  to  some  other  effect  than 
that  of  a  direct  fertilizer,  and  probably  to  its  action  in  overcoming 
the  acidity  of  the  soil  whereby  it  not  only  put  the  soil  in  a  condi- 
tion better  adapted  to  the  plant  but  probfibly  also  aided  the  nitrifi- 
cation of  the  ammonia. 
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VARIETIES  OF  BEETS  {Beta  Vulgaris), 

Four  varieties  of  beets  were  employed.  The  seed  g-erminated 
upon  all  four  plots,  though  the  young  plants  on  the  unlimed  sul- 
phate of  ammonia  plot  presented  an  extremely  unhealthy  appear- 
ance, and  in  the  case  of  three  of  the  varieties,  all  of  them  gradu- 
ally died  without  further  growth.  On  the  unlimed  nitrate  of  soda 
plots  many  of  the  plants  failed  to  develop,  and  those  that  did  suc- 
ceed in  getting  a  fair  start  remained  far  behind  those  on  the  limed 
plots  throughout  the  entire  season.  Wherever  lime  was  used, 
whether  in  connection  with  nitrate  of  soda  or  sulphate  of  am- 
monia, the  plants  appeared  to  remain  in  a  vigorous  and  healthy 
condition.  The  following  table  shows  the  weights  of  tops  and 
roots  at  the  time  of  harvesting.  {I^^or  illustrations  see  Figs,  9, 10, 
11  and  12.) 

No.ofplot 23  25  27                      2P 

Sol.  Ammo*  Sul.  Ammo-  Nitmte            Nitrate 

Dia  alone.  nia  -f-  Hme.  Soda  alone.  Soda  4-  Hme. 

lbs.  lbs.  lbs.                  lbs. 

Eclipse  Table  Beets,  roots Nothing.  18.50  4.50  35.00 

"  *'  ''      tops 0.25  23.50  4.50  34.25 

French  Sugar  Beets,  roots Nothing.  23.50  3.00  3G.50 

"  ''  **      tops "  37.25  2.25  58.25 

Long  Red  Mangel,  roots "  35.25  5.80  44.00 

"        '*  "•         tops.; "  25.75  4.00  31.50 

Golden  Tankard  Beets,  roots "  36.50  4  00  43.00 

'*  "  **      tops "  12.00  3.25  25.00 

By  an  examination  of  the  weights  on  plots  23  and  27  it  will  be 
seen  that  with  nitrogen  in  the  form  of  nitrate  of  soda  a  small  yield 
was  obtained,  but  that  with  one  exception  the  beets  positively 
refused  to  grow  where  nitrogen  in  form  of  sulphate  of  ammonia 
was  applied.  It  is  evident,  therefore,  by  a  glance  at  the  yields  on 
plot  25  that  the  lime  had  overcome  the  ill-effect  of  the  sulphate  of 
ammonia  which  was  so  marked  on  plot  23.  Under  ordinary  cir- 
cumstances one  would  be  inclined  to  attribute  the  gain  on  plot  29 
over  that  of  plot  27  wholly  to  the  direct  manurial  action  of  the  lime. 
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In  this  case,  however,  it  appears  highly  probable  that  the  acid 
condition  of  the  soil  was  unfavorable  to  the  growth  of  the  young 
beet  plants,  and  that  the  gain  on  plot  29  over  that  on  plot  27  must 
be  attributed,  not  so  much  to  the  direct  manurial  eflfect  of  the  lime, 
as  to  its  action  in  overcoming  the  intense  acidity  of  the  soil.  That 
the  chief  value  of  the  lime  is  to  be  found  in  the  latter  action  seems 
highly  probable,  and  it  is  a  point  which  we  hope  to  determine  by 
future  experiments.  It  will  be  seen  that  the  yields  on  the  limed 
sulphate  of  ammonia  plot  are  below  those  on  the  corresponding 
nitrate  of  soda  plot,  but  whether  this  is  due  to  incomplete  nitrifica- 
tion of  the  sulphate  of  ammonia  or  a  loss  of  nitrogen  in  the  pro- 
cess (see  page  212),  or  to  the  additional  fertilizing  action  of  the 
soda*  on  plot  29,  or  perhaps  a  combination  of  these  causes,  it 
seems  impossible  to  conclude  from  this  individual  experiment  only. 

CARROTS  (Dajicus  carota). 

The  carrot  seed  germinated  on  all  of  the  plots,  but  as  in  the  case 
of  the  beets  it  was  noticed  that  most  of  the  young  plants  on  plot 
23  gradually  died.  On  plot  27,  however,  the  growth  appeared  to 
be  a  healthy  one,  though  not  as  vigorous  as  upon  the  limed  plots 
on  either  side.  Below  are  given  the  yields  of  roots  and  tops. 
(I^or  illustrations  see  Figs,  13, 14,  15  and  16). 

Xo.ofplot 28                       25  27                      29 

Sul.  Ammo-  Sul.  Ammo-  Nitrate            Nitrate 

nia  alone.  Dla  -f  lime.  Soda  alone.  Soda  -f  iime. 

Iba.                  lbs.  Iba.                  Ibe. 

Victoria  Carrots,  roots Nothing.  32.50  17.50  31.25 

"            "          tops '"  10.00  7.50  9.25 

Maistodon  Carrots,  roots 0.38  53.00  21.25  37.50 

''        tops 0.06  17.50  7.75  12.50 

By  a  comparison  of  the  yields  on  plot  23  with  those  on  25  it  is 
evident  that  the  lime  overcame  the  ill-effect  of  the  sulphate  of  am- 
monia, and  in  this  respect  the  results  agree  with  those  noted  with 

*  On  the  question  of  the  partial  aubatitution  of  aoda  for  potash  by  certain  plants,  see  Wagner  and 
Dorsch,  Die  StickstuffdllngUDg  der  landw.  Kulturpflanzen,  Berlin,  1892,  p.  227 ;  also  A.  Atterberg, 
Deut.  laD4w.  Pre^ae,  1801,  p.  1036.    Abstract  In  E.  S.  H*.  Vol.  Ill,  p.  554. 
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beets.  The  yield  on  plot  29  also  shows  the  beneficial  action  of 
lime  when  used  in  connection  with  nitrate  of  soda.  In  the  case  of 
the  beets,  it  was  noticed  that  plot  29  gave  a  decidedly  better 
showing  than  plot  25,  but  in  case  of  the  carrots,  plot  29  shows  a 
total  yield  of  roots  amounting  to  G8.75  pounds,  while  the  corres- 
ponding weight  upon  plot  26  is  85.5  pounds.  It  would  appear, 
therefore,  that  nitrification  must  have  progressed  properly  on  plot 
25,  and  that  the  results  must  be  attributed  either  to  some  special 
value  of  the  sulphuric  acid  of  the  sulphate  of  ammonia,  in  connec- 
tion with  the  carrots,  or  to  a  similar  eflfect  of  the  soda  on  the  beets 
on  plot  29,  or  perhaps  to  a  combination  of  both.  It  will  be  of 
interest  to  determine  if  sulphate  of  ammonia  is  superior  for  car- 
rots, to  nitrate  of  soda.  We  hope  to  secure  additional  data  in 
this  line  the  coming  season. 

KUTA  BAQAS  OR  SWEDISH  TUBNIPS. 

From  various  field  observations  it  was  evident  that  this  crop 
was  better  able  to  withstand  the  conditions  prevailing  on  the  un- 
limed  sulphate  of  ammonia  plot  than  were  the  beets  and  carrots. 
The  effect  of  the  lime  was  so  marked  on  the  one  row  of  white  rock 
turnips  that  five  rows  of  another  variety  were  planted  later,  for  tbe 
sake  of  securing  additional  data.  The  following  were  the  yields 
obtained  at  harvesting.  {For  illustrations  see  Figs.  17^  18,  19 
and  'JO.) 

Ncofplot 23  26  27                     29 

Sal.  Ammo-  Bui.  Ammo-  Nilrate           NilnU 

nia  alone.  Dia  4  Hroe.  Soda  alone.  Soda  +  ^^^*- 

lbs.  lbs.  lbs.                  lbs. 

Ruta  Bagas,  one  row,  roots  ..• •  10.00  -  46.00  58.50  77.00 

"         "          •'      *•      top8...» 3.25  ■  ia.25  17.25-  38  50 

"         '*       five  rows,  roots.  . . .    14.75  142.50  90.25  165.00 

"         "         ''       "       tops 13.00  73.00  61.00  82.50 

From  an  inspection  of  the  yields  upon  plots  23  and  25  it  is  evi- 
dent that  the  lime  had  wonderfully  increased  the  eflfectiveoess  of 
the  nitrogen  in  form  of  sulphate  of  ammonia  and  in  fact  in  a  f&r 
greater  degree  than  in  connection  with  nitrate  of  soda,  as  may  be 
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seen  by  comparing  plots  27  and  29.  Comparing  plots  25  and  29 
it  is  evident  that  the  nitrate  of  soda  in  connection  with  lime  was 
superior  for  rata  bagas  to  the  sulphate  of  ammonia  and  lime,  in 
which  respect  the  results  accord  with  those  with  beets.'  It  appears 
possible  from  these  results  that  the  soda  may  be  of  especial  value 
to  both  beets  and  rata  bagas,  which  point  we  hope  to  follow  up 
by  further  experiments.' 

VARIETIES  OF  SORGHUM. 

The  following  varieties  of  sorghum  were  employed:  Amber 
Sugar  Cane,  Kaffir  Corn  and  Jerusalem  Corn.  From  the  field 
observations  made  during  the  season,  it  was  evident  that  the  con- 
ditions of  the  soil  were  such  that  these  crops  could  not  flourish 
even  where  nitrogen  in  the  form  of  nitrate  of  soda  was  applied 
and  in  connection  with  these  plants  lime  exerted  a  strikingly  bene- 
ficial influence.  The  following  are  the  yields  as  shown  by  weights 
taken  at  the  time  of  cutting  and  again  after  the  crop  had  been 
dried  under  cover  for  some  weeks  at  ordinary  temperature.  {For 
illustrations  see  Figs.  21^  22,  23  and  24), 

Ncofplot 23  26  27                      29 

Sal.  Ammo-  Sol.  Ammo-  Nitrate            Nitrate 

nia  alone.  nia  -}-  lime.  Soda  alone.  Soda  -f  lime. 

Iba.  ibft.  lbs.                  Iba. 

Amber  Sugar  Cane,  as  cut  0.02  13.19  0.56  7.50 

"          **         "      airdry 0.01  7.75  0.29  3.06 

Kaffir  Corn,  as  cut 0.05  11.03  2.44  9.19 

''         **       airdry 0.02  7  75  1.29  4.38 

Jerusalem  Corn,  as  cut Nothing.  2.75  0.50  1.75 

*'      airdry ''  1.34  0.29  0.78 

It  is  evident  from  a  comparison  of  the  yields  on  plots  23  and  26 
that  the  lime  had  overcome  the  ill-effect  of  the  sulphate  of  am- 

1  See  page  236. 

9  R.  Warrington  (The  Oaa  Bngfneer'a  Annual  for  1889;  aba.  In  Beldermann's  Central -Blatt,  1889 
p.  448),  in  A  aummary  of  reaulta  at  Rotbamstead  and  Wobnrn,  statee  that  even  when  used  in  con- 
nection with  an  abundance  of  auperphoaphate  and  potash,  sulphate  of  ammonia  was  far  inferior  to 
nitrate  of  aoda  for  Manifold  wnrzela;  the  aame  was  true  in  a  U%9  degree  wlih  certain  other  crops. 
This  Warrington  attributea  to  the  greater  indirect  action  of  the  nitrate  of  soda,  in  setting  free 
mineral  conaUtuents  within  the  soil  which  \n  turn  are  beneHclal  to  the  plant. 

n 
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monia.  In  the  decided  gain  from  the  use  of  lime  in  connection 
with  nitrate  of  soda  these  plants  show  results  much  like  the  beets 
and  even  more  marked  than  the  carrots  and  rata  bagas.  By  a  com- 
parison of  the  yields  on  plots  25  and  29  it  is  seen  that  in  each  case 
the  nitrogen  in  form  of  sulphate  of  ammonia  gave  better  results 
when  applied  with  lime  than  did  nitrogen  in  form  of  nitrate  of 
soda.  In  this  respect  the  results  stand  in  strong  contrast  to  those 
secured  with  the  beets  and  rata  bagas,  but  whether  this  is  attribu- 
table to  an  especial  beneficial  effect  of  the  sulphuric  acid  of  the 
sulphate  of  ammonia,  or  to  an  ill-effect  of  the  soda  upon  these 
plants,  or  perhaps  to  both  causes,  remains  to  be  ascertained  by 
future  experiments. 

SUNFLOWERS  (jffelianthus  annuus). 

The  varieties  known  as  the  Mammoth  and  Black  Giant  served 
for  the  experiment.  The  crop  was  cut  just  before  the  seeds  began 
to  drop,  and  the  weights  are  those  of  the  two  varieties  harvested  to- 
gether, and  represent  both  seeds  and  stalks  at  the  time  of  cutting : 


No.  of  plot 

....        28 

25 
8ul.  Ammo- 
nia +  lime, 
lbs. 

54.88 

27 

Nitrate 

Soda  aloDe. 

Iba. 

40.19 

29 

Sunflowers,  seeds  and  stalks... 

Sal.  Ammo- 

DiA  ftlone. 

lbs. 

. . .      3,25 

Nitrate 

Soda-f  lime. 

lbs. 

43.8 

The  plants  upon  plot  23  grew  but  little  and  presented  a  sickly 
appearance  throughout  the  entire  season,  while  those  upon  the 
other  plots  were  in  a  flourishing  condition.  The  better  appear- 
ance of  the  plants  on  plot  25  as  compared  with  those  on  plot  29 
was  also  quite  marked.  That  the  lime  overcame  the  otherwise 
ill-effect  of  the  sulphate  of  ammonia,  there  can  be  no  question  as 
seen  by  a  comparison  of  the  yields  on  plots  23  and  25.  As  was 
the  case  with  the  sorghum,  the  sulphate  of  ammonia  with  lime 
was  more  efficacious  than  nitrate  of  soda  with  lime. 

KALE  {Brassica  oleracea  acephala). 

The  field  observations  on  the  kale  gave  sufficient  evidence  of 
the  fact  that  the  plants  on  the  sulphate  of  ammonia  plot  without 
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lime  were  not  in  a  thrifty  condition,  and  in  fact  many  of  the  young 
plants  soon  died.  The  crop  upon  the  four  plots  was  cut  at  the 
same  time  and  weighed  at  once,  in  its  green  condition : 

No.ofplot ...        88  26  27                     20 

Sal.  Ammo-  Sal.  Ammo-  Nitrate           Nitrate 

Bta  alone.  sla  -f  lime.  Soda  alone.  Soda  +  lime. 

IbB.  lbs.  lbs.                 Ibe. 

Kale,  green 16.06  119.56  92.56  139.56 

Comparing  the  yields  on  plots  27  and  29  it  will  be  seen  that  the 
gain  where  lime  was  used  in  connection  with  the  nitrate  of  soda 
amounted  to  but  40  lbs.,  while  by  a  comparison  of  plots  23  and  25 
it  will  be  seen  that  the  gain  due  to  the  lime  amounted  to  103.50 
lbs.  Now  if  the  gain  of  40  lbs.,  in  the  first  instance,  be  attributed 
to  the  joint  action  of  the  lime  as  a  manure  and  as  a  neutralizer  of 
the  acidity  of  the  soil,  it  is  evident  that  its  greater  efficiency  in 
connection  with  the  sulphate  of  ammonia  was  probably  due  to  its 
favoring  nitrification,  and  to  the  fact  that  the  sulphate  of  ammonia 
undoubtedly  increased  the  acidity  of  the  soil  beyond  that  of  plot 
27.  We  are  led  to  believe  that  the  kale  will  succeed  better  on 
acid  soils  than  the  sorghum  and  beets. 

CABBAGES  {jBrassica  oleracea). 

Both  early  and  late  varieties  of  cabbages  were  employed, 
though  but  few  of  the  late  sort  reached  maturity.  The  two  lots 
were  harvested  at  different  dates ;  the  weights  of  the  total  crop  and 
trimmed  heads  were  secured  in  connection  with  the  early  variety, 
and  the  total  weight,  and  weight  of  the  heads  nntrimmed,  in  con- 
nection with  the  late  ones : 

No.ofplot 28                       26  27                     29 

Sul.  Ammo- '  Sul.  Ammo-  Nitrate           Nitrate 

nla  alone.  sla  -f-  lime.  Soda  alone.  Soda  -f  Hme. 

lbs.                    Iba.  IbB.                 lbs. 

Early  Cabbage,  total  crop 10.50  97.25  90.50  116.50 

•'            "          trimmed  heads..  None.  50.60  52.75  57.00 

Late  Cabbage,^  total  crop 16.75  120.00  46.00  109.00 

**          "          untiimmed  heads.  None.  40.00  10.00  68.00 

1  But  few  of  this  variety  reached  matorlty. 
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By  a  comparison  of  the  gains  of  plot  29  over  plot  27  and  of 
plot  25  over  plot  23,  it  appears  probable  that  the  value  of  the 
lime  in  connection  with  the  sulphate  of  ammonia  on  plot  25,  was 
due  chiefly  to  its  aiding  nitrification.  The  results  with  the  late 
cabbage  are  less  conclusive  on  account  of  the  immaturity  of  the 
crop.  It  will  be  seen  that  they  show  a  greater  weight  of  total 
crop  on  the  plot  with  sulphate  of  ammonia  and  lime  than  on  the 
nitrate  of  soda  and  lime  plot.  In  the  case  of  the  early  cabbages, 
however,  which  with  the  exception  of  those  on  plot  23,  reached 
maturity,  it  will  be  seen  that  the  results  agree  with  those  secured 
with  the  kale,  viz.,  they  show  that  the  yield  with  nitrate  of  soda  in 
connection  with  lime  was  greater  than  that  with  sulphate  of  am- 
monia and  lime.  It  will  be  an  interesting  question  to  note  the 
effect  of  these  forms  of  nitrogen  in  the  future  and  to  determine  in 
connection  with  what  crops,  if  any,  the  nitrate  of  soda  or  sulphate 
of  ammonia  is  of  especial  benefit. 

SPINACH  {Spinacea  oleracea). 

Two  varieties  of  spinach  were  grown,  but  as  the  results  with 
both  were  uniformly  the  same  only  one  variety  was  harvested  and 
weighed,  the  other  being  left  standing  throughout  the  season  for 
the  benefit  of  visitors  who  came  at  frequent  intervals  to  look  over 
the  experiments.  The  seed  germinated  on  all  four  of  the  plots, 
but  not  a  single  plant  on  the  unlimed  sulphate  of  ammonia  plot 
was  able  to  survive  for  any  length  of  time.  On  the  plot  where 
nitrate  of  soda  was  applied  without  lime,  a  careful  observer  would 
have  noted  that  the  plants  were  scattering,  and  would  have  con- 
cluded that  the  seed  had  not  germinated  well.  In  fact,  however, 
this  was  not  the  case,  but  only  a  part  of  the  plants  lived,  few,  if 
any.  of  which  made  a  satisfactory  gi'owth.  The  limed  nitrate  of 
soda  plot  gave  a  decidedly  better  showing  than  the  limed  sulphate 
of  ammonia  plot.  The  weights  of  fresh  and  absolutely  dry  material 
are  given  below.     {For  illustrations  see  Figs.  25,  26,  27  a7id  28). 
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No.ofplot 28  26  27                      29 

But.  Ammo-  Snl.  Amrao-  Nitrate           Nitrate 

nia  alone.  nia  +  Ume.  Soda  alone.  Boda  -f  lime. 

I  be.  lbs.  lbs.                Iba. 

Spioach,  green Nothing.         9.38  0.69  18.38 

*'        absolutely  dry Nothing.         2.03  0.12  2.97 

The  results,  as  shown  in  the  above  table,  are,  with  one  excep- 
tion, practically  in  accord  with  those  obtained  with  beets  and  sor- 
ghum, for,  as  will  be  seen  by  reference  to  the  table,  the  yield  on 
plot  23  was  nothing,  and  that  on  plot  27,  even  with  nitrogen  in  a 
readily  available  form,  was  not  much  better,  while  the  crop  on 
both  plots  where  lime  was  employed  was  good.  In  another  re- 
spect the  results  agree  with  those  secured  with  the  beets,  for  the 
yield  is  much  greater  on  plot  29  than  on  plot  26,  but  they  disagree 
with  those  secured  with  the  sorghums,  for  the  latter  did  better  in 
every  case  on  plot  25  than  on  plot  29.  It  might  at  first  thought  be 
argued  that  the  lesser  effect  of  the  sulphate  of  ammonia  was  due 
to  the  fact  that  the  spinach  matures  early  and  that  possibly  nitrifi- 
cation progressed  so  slowly  that  the  crop  did  not  get  enough 
nitrogen  for  its  needs,  while  with  the  nitrate  of  soda  such 
was  not  the  case.  When  we  consider  the  results  with  the  beets, 
however,  it  is  noteworthy  that  they  continued  to  grow  throughout 
the  entire  season,  and  notwithstanding  this,  show  greater  yields 
on  the  limed  nitrate  of  soda  plot  than  on  the  limed  sulphate  of 
ammonia  plot;  in  consideration  of  which  fact  it  would  appear 
probable  that  the  soda  was  of  especial  advantage  to  the  spinach 
or  that  the  sulphuric  acid  was  objectionable,  or  perhaps,  both. 
From  these  and  observations  on  several  other  plants  it  appears 
probable  that  the  poor  results  on  plot  27  were  attributable  to  the 
acidity  of  the  soil,  and  that  the  beneficial  action  of  the  lime  was 
probably  more  due  to  its  overcoming  this  acidity  than  to  its  direct 
action  as  a  fertilizer.  The  small  yield  on  plot  27  renders  it  practi- 
cally impossible  from  the  results  with  this  crop  only,  to  conclude 
that  the  nitrification  of  the  sulphate  of  ammonia  had  been  pro- 
moted by  the  use  of  lime,  yet  as  such  a  conclusion  appears  evident 
from  the  results  with  many  other  plants  which  are  probably  less 


Digitized  by  LjOOQIC 


242  R.  I.  Agt.  Expt.  Sta.  Rep.,  1S03. 

severely  affected  by  the  acid  condition  of  the  soil,  there  seems  no 
reason  for  any  conclusion  to  the  contrary,  from  these  results. 

IRISH  POTATOES  (Solanum  tuberosum). 

The  variety  of  the  Irish  potato  employed  in  this  experiment 
was  that  known  as  the  Early  Rose.  The  tubers  were  cut  in  one 
lot,  and  two  rows  were  planted  across  the  four  plots.  The  weights 
recorded  below  represent  the  total  yield  of  merchantable*  and 
small  tubers,  from  the  two  rows.  The  potatoes  were  not  har- 
vested until  the  vines  were  dead,  and  consequently  no  attempt 
was  made  to  determine  the  weight  of  the  latter.  {For  illuetra- 
tions  see  Figs.  29,  30,  31  and  32). 

No.  of  plot 


23 

Bui.  Ammo- 
nia alone. 
Iba. 

26 

Bui.  Ammo- 

nia  +  lime. 

lbs. 

27 

Nitrate 

Soda  alone. 

Ibfl. 

29 
Nitrate 
Soda  +  lime 
Iba. 

se  Potatoes,  total  crop. .     6.25 

13.50 

13.56 

13.94 

*'      merchantable  \ 

tubers  j  "^"®* 

6.16 

2.98 

7.36 

The  less  effect,  or  possible  ill  effect,  of  the  sulphate  of  ammonia 
on  plot  23  is  very  marked,  when  the  results  are  compared  with 
those  on  plot  27,  where  nitrate  of  soda  was  used,  and  it  is  evident 
from  the  yield  on  plot  25  that  the  lime  was  efficacious  in  over- 
coming this  condition.  The  total  yields  on  plots  25,  27  and  29 
show  but  slight  variations,  and  stand  in  this  respect  in  strong 
contrast  to  the  spinach,  beets  and  sorghum,  which  produced  but 
slight  crops  upon  plot  27.  By  an  examination  of  the  total  yields 
on  plots  27  and  29  one  would  not  be  justified,  owing  to  the  sUght 
difference,  in  concluding  that  the  lime  had  been  of  any  direct 
benefit  to  the  crop,  but  when  we  compare  the  yields  of  merchant- 
able tubers  on  plots  27  and  29,  we  are  struck  at  once  by  the  fact 
that  while  the  lime  had  not  decidedly  increased  the  total  jdeld, 
it  had  for  some  reason  increased  the  proportion  of  tubers  of  mer- 
chantable' size.    In  the  case  of  the  sulphate  of  ammonia,  it  will 


1  Tubers  weighing  2  oz.  or  over  were  classed  as  merchantable. 

*  A  similar  observation  has  been  made  by  Heiden,  Wie  wird  aebwerer,  roher  Boden  (Nealand) 
fruchtbar  gemncbt?    Hannover,  1893,  p.  283. 
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be  noted  that  without  lime  no  merchantable  tubers  were  obtained, 
but  where  lime  was  used  the  total  yield  was  not  only  raised 
7.25  pounds,  but  there  was  also  a  yield  of  merchantable  tubers 
amounting:  to  6.16  pounds,  which  weight  is  in  quite  marked  con- 
trast to  that  on  plot  27  without  lime.  If  it  should  prove,  upon 
further  experiment,  that  these  results  are  not  exceptional  but  that 
the  lime  really  hastens  the  maturity  of  the  crop  on  our  soils,  the 
financial  bearing  of  the  question  will  prove  of  importance,  es- 
pecially in  a  state  like  our  own,  where  the  early  potato  crop  is  a 
prominent  one.  Such  being  the  case,  it  is  our  purpose  to  study 
this  question  the  coming  season  and  by  a  larger  number  of  ob- 
servations determine,  if  possible,  whether  or  not  the  results  of 
this  year  will  repeat  themselves.  One  other  point  must  be  con- 
sidered in  connection  with  the  use  of  lime  in  this  experiment, 
viz.,  its  effect  upon  the  development  of  the  potato  "  scab."  From 
a  careful  inspection  of  the  crop  it  was  evident  that  where  the  lime 
was  used  the  potatoes  were  far  more  scabby  than  upon  the  un- 
limed  plots.  If  the  lime  hastens  the  maturity  of  the  potato,  it 
may  be  possible  that  the  greater  amount  of  growth  and  conse- 
quent greater  cork  development  about  the  point  which  is  injured 
by  the  growth  of  the  scab  fungus,  may  account  to  some  extent  for 
the  greater  amount  of  scab  on  the  limed  plots.  The  lime  may 
also  supply  carbonic  acid  to  the  fungus  or  affect  the  chemical 
composition  of  the  tuber,  thereby  rendering  it  more  favorable  to 
the  development  upon  it  of  tlie  scab  germs.  (For  a  complete 
discussion  of  other  points  in  the  same  line  as  well  as  for  a  general 
resume  of  the  potato  scab  question,  see  Bulletin  26,  of  this  Sta- 
tion, pp.  141-156.)  It  appears  from  our  own  and  other  observa- 
tions that  the  lime  in  some  way  increases  the  scabbiness  of  the 
product,  and  the  question  which  naturally  presents  itself  is  the 
following:  If  it  should  prove  on  further  experiment  that  liming  is 
of  decided  value  in  hastening  the  maturity  of  the  crop,  how  ahall 
we  derive  the  benefit  from  the  lime  and  at  the  same  time  avoid 
the  scab  ?  This  question  has  already  been  discussed  in  all  its 
bearings  in  Bulletin  26,  and  we  will  merely  state  here  that  at  thQ 
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present  time  the  scab  is  supposed  to  be  produced  directly  by  the 
injury  caused  by  the  growth  upon  the  tuber  of  a  minute  plant  or 
fungus.  Now  the  germs  which  produce  this  fungous  growth  may 
be  in  the  soil  already  or  may  be  on  the  "seed"  potatoes  them- 
selves, even  if  they  have  no  appearance  of  the  scab  (i.  e.  they  may 
have  become  contaminated  by  being  in  contact  with  scabby  po- 
tatoes or  by  being  placed  in  bins,  barrels  or  bags  where  scabby 
potatoes  had  previously  been  stored).  If  the  soil  is  known  to  be 
contaminated  from  previous  scabby  crops,  the  difficulty  may  be 
avoided  by  choosing  new  land  in  the  future.  It  seems  probable 
that  the  germs  already  on  the  potatoes  to  be  planted  may  be  very 
effectually  removed  by  the  treatment  with  ccrrrosive  sublimate  as 
described  in  Bulletin  26,  p.  155.  If  the  germs  are  destroyed 
before  the  potatoes  are  planted  and  uncontaminated  soil  is  em- 
ployed, it  is  highly  probable  that  liming  may  be  resorted  to 
without,  hesitation.  It  is  our  plan  to  test  the  matter  thoroughly 
the  coming  season.  The  discovery  by  one  of  us  of  the  fact  of  the 
acidity  of  our  soil  and  its  probable  lack  of  carbonate  of  lime,  led 
to  the  application  of  lime  by  Director  Flagg  in  connection  with 
the  clover  crop,  and  this  treatment  has  been  followed  by  marked 
success.'  A  good  "catch  "  of  clover  has  been  secured  by  the  use 
of  lime,  where  without  it  the  results  have  been  far  from  satisfac- 
tory. Now  the  clover  is  supposed  to  be  capable  of  drawing  a 
considerable  portion  of  its  nitrogen  supply  from  the  air  within 
the  soil  and  it  also  furnishes  an  excellent  crop  to  precede  pota- 
toes, so  that  regardless  of  the  possible  favorable  effect  of  the  lime 
on  the  maturity  of  the  potato  crop,  it  is  of  the  utmost  importance 
to  know  how  to  derive  the  benefit  from  the  lime  on  the  clover  and 
to  avoid  its  scab-producing  tendency  on  the  potato  crop  which 
follows. 

TOMATOES. 

Tomato  plants  of  the  same  variety  and  of  as  nearly  uniform  size 
as  possible  were  set  out  across  the  four  plots.    The  plants  suffered 

.     1  See  tbis  Eleport,  pp.  108  and  194. 
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considerable  injury  from  the  large  green  tomato  worm,  and  while 
a  considerable  portion  of  the  fruit  was  still  immature  it  was  so 
severely  attacked  by  Colorado  potato  beetles  that  it  became  nec- 
essary to  harvest  the  crop  or  to  resort  to  Paris  green,  the  former 
coarse  being  followed.  The  following  table  gives  the  total  weight 
of  fruit,  the  weight  of  ripe  and  green  fruit  and  the  weight  of  the 
vines. 

No.ofplot 23                       25  27                     29 

Sul.  Ammo-  Bui.  Ammo-  Nitrate            Nitrate 

nia  alone.  nla  4-  lime.  Soda  alooe.  Soda  -f  Hme. 

Ib0.                    lbs.  ibn.                 lbs. 

Tomatoes,  total  fi-uit 3.07  25.81  29.63  41.62 

'*         ripe  fruit 1.63  15.31  15.69  10.06 

unripe  fruit 1.44  10.50  13.94  31.56 

''         vines,  I2:reen 7.81  13.81  16.13  26.60 

From  the  field  observations  it  was  evident  that  the  plants  on 
j>lot  23  were  not  flourishing.  They  remained  very  small  and  bore 
but  little  fruit.  It  should  be  stated  that  the  vines  on  plots  23,  25 
and  27  suflfered  much  more  from  the  green  worm  and  Colorado 
potato  beetle  than  on  plot  29.  By  a  comparison  of  the  yields  of 
fruit  on  plots  27  and  29  and  plots  23  and  25  it  is  obvious  that  the 
lime  was  remarkably  beneficial  when  used  in  connection  with 
the  sulphate  of  ammonia,  in  fact  much  more  so  than  in  connection 
with  nitrate  of  soda.  Notwithstanding  the  fact  that  the  vines  and 
fruit  on  plot  27  suffered  more  from  insect  depredations  than  upon 
plot  29,  the  field  observations,  together  with  the  decidedly  greater 
weights  on  plot  29,  nevertheless  point  to  the  conclusion  that  lime 
was  of  decided  benefit,  even  in  connection  with  nitrate  of  soda, 
though  to  what  degree  this  may  have  been  due  to  its  direct  action 
as  a  manure  or  to  its  effect  in  overcoming  the  acidity  of  the  soil, 
remains  to  be  determined  by  future  experiments. 

LETTUCE. 

The  seed  germinated  on  all  four  of  the  plots,  but  the  young 

plants  on  plot  28,  with  one  or  two  exceptions,  soon  died,  and  the 

number    which  survived,   even  on  plot   27|  was  but   few*      In 
II 
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neither  case  did  they  make  any  considerable  growth  or  appear  of 
normal  color.  It  was  evident,  in  other  words,  that  the  lettuce 
plant  was  equally,  if  not  more  susceptible,  to  the  unfavorable  soil 
conditions  even  on  plot  27,  where  nitrate  of  soda  was  used,  than 
were  the  spinach,  beet  and  sorghum  plants,  and  in  this  respect  it 
stood  in  the  strongest  contrast  to  the  lupines  and  soja  beans 
which  grew  best  where  the  soil  was  decidedly  acid  and  where  no 
lime  had  been  employed.  On  plots  25  and  29  the  heads  were 
tender  and  succulent  and  finely  developed  and  the  general  ap- 
pearance of  the  crop  was  highly  satisfactory.  The  following  are 
the  weights  of  the  lettuce,  as  cut ;  {For  illustrations  see  Figs-  33, 
34,  35  and  36). 

No.ofpIot 23                      86  27                     SO 

Sul.  Ammo-  Sul.  Ammo-  Nitrate            Nitrate 

Dia  alone.  nia  f  lime.  Soda  alone.  Soda  4-  lime, 

lbs.                    Ibft.  Iba.                  Iba. 

Lettuce,  weight  as  cut 0.03  7.63  0.13  10.13 

By  a  comparison  of  the  gains  from  the  use  of  lime  it  is  as  im- 
possible as  in  the  case  of  the  spinach  and  beets  to  conclude  that 
the  lime  had  been  of  benefit  so  far  as  concerns  the  nitrification  of 
the  sulphate  of  ammonia.  It  is  evident  that  lime  was  wonderfully 
beneficial  in  both  instances,  and  the  known  acidity  of  the  soil  and 
results  with  other  crops  bear  out  the  general  conclusion  that  this 
action  of  the  lime  was  due,  chiefly,  to  its  overcoming  the  acidity 
of  the  soil  and  less,  if  at  all,  to  the  direct  action  of  the  lime  as  a 
manure.  We  intend  to  pursue  this  subject  further  with  the  hope 
of  demonstrating  conclusively  whether  or  not  and  in  what  meas- 
ure these  remarkable  results  are  attributable  to  the  neutralizing 
action  of  the  lime. 

OATS,  BARLEY  AND  RYE. 

For  the  purpose  of  economizing  space  and  owing  to  the  some- 
what similar  nature  of  these  cereals,  we  shall  consider  them  col- 
lectively. That  the  cereals  possess  some  marked  individuaUty 
has  already  been  shown  by  Wagner,  who  found  the  feeding  or 
dissolving  power  of  the  root  for  potash  to  vary  decidedly,  oats 
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standing  at  the  head  of  the  list  and  barley  at  the  bottom.  In  the 
course  of  the  field  observations,  the  most  marked  peculiarity 
noticeable  was  the  following,  viz.:  the  barley  withstood,  less  suc- 
cessfully, the  unfavorable  conditions  on  plot  23,  than  either  the 
rye  or  the  oats,  and  was  apparently  much  more  benefitted  by  an 
application  of  lime  than  either  of  the  others.  Just  as  the  grain 
was  beginning  to  harden,  these  crops  were  very  severely  beaten 
down  by  two  heavy  storms  which  followed  each  other  quickly, 
and  in  consequence  it  was  deemed  advisable,  for  the  sake  of 
securing  as  reliable  data  as  possible,  to  harvest  the  crop  at  once 
and  to  determine  the  combined  weight  of  straw  and  grain  in  its 
then  immature  state.  The  weights  of  material  as  harvested  and 
also  of  absolutely  dry  material  are  given  in  the  following  table : 


No.  of  plot 

^       23 

tiul.  Ammo- 

26 
Sul.  Ammo- 

27 
Nitrate 

20 
Nitrate 

ola  alone. 

nia -f  lime. 

Soda  alone. 

Soda  -f  lime. 

lbs. 

Ib0. 

Iba. 

iba. 

Oat8,  Straw  and  grain,  as  harvested    4.44 

•      5.31 

5.56 

7.50 

(i               4(                               1 

'  absolutely  dry    2.30 

2.84 

2.44 

3.08 

Barley, " 

"      as  harvested   0.50 

3.94 

2.88 

5.31 

i(        it 

^*  absolutely  dry   0.25 

2.61 

1.77 

3.18 

Rye,      '' 

'      as  harvested    1.00 

2.25 

2.13 

2.06 

(t        t( 

'  absolutely  dry    0.45 

0.96 

1.20 

1.36 

By  a  comparison  of  the  yields  of  dry  matter  it  will  be  seen  that 
the  gain  of  plot  29  over  plot  27  is  practically  the  same  as  that  of 
plot  25  over  plot  23,  with  the  exception  of  the  rye  on  the  sulphate 
of  ammonia  plots,  23  and  25,  where  the  difference  in  gain  amounted 
to  .35  of  a  pound.  Thus  it  will  be  seen  that  from  the  results  with 
these  crops,  no  definite  conclusion  can  be  drawn  as  to  a  favorable 
effect  of  the  lime  in  aiding  the  nitrification  of  the  sulphate  of  am- 
monia. If  we  assume,  however,  from  the  results  with  previous 
crops  that  the  nitrogen  of  the  sulphate  of  ammonia  probably  be- 
came available  to  the  plants,  then  we  are  led  to  believe  that  the 
greater  yield  on  plot  29  as  compared  with  plot  25  may  have  been 
due  to  some  beneficial  action  of  the  soda.  The  value  of  lime  is 
very  apparent,  though  this  is  much  more  marked  in  case  of  the 


Digitized  by  LjOOQ IC 


i-U8  R.  I.  Agl.  Expt.  Sta.  Rep.,  1893. 

barley  than  in  case  of  the  oats  and  rye.  It  is  also  evident  from 
the  above,  as  was  shown  by  the  field  observations,  that  the  barley 
was  less  able  to  withstand  the  unfavorable  conditions  on  plot  23 
than  either  the  oats  or  rye  and  that  the  oats  were  less  severely 
affected  than  the  others.  It  is  possible  that  these  results  may 
lead  to  such  future  investigation  as  will  show  why  barley  does 
not  succeed  so  well  in  New  England  as  earlier  and  how  it  may  be 
made  to  succeed  again,  for  observations  on  soils  from  many  parts 
of  Rhode  Island  and  from  several  places  in  Massachusetts  indi- 
cate their  frequent  acidity  and  the  probable  need  of  carbonate  of 
lime,  in  some  form. 

HUNGARIAN,  GOLDEN  MILLET,  ITALIAN  MILLET  AND  PANICUM  CRUS-GALLI.' 

{For  illustrations  see  Figs,  37^  Sd^  39  aiid  40.) 

No.  of  plot 23                       26  27                      29 

Sul.  Ammo-  Sul.  Ammo-  Nitrate             Nitrate 

ola  alooe.  nla  -f-  lime.  Soda  alone.  Soda  +  Ume. 

lbs.                    Iba.  Ibft.                  Ib^ 

Hungarian,  green 1.81  10.69  8.75  8.31 

*'          absolutely  dry 74  4.86  4.01  3.66 

Golden  Millet,  green 1.19  16.44  12.63  14.13 

"             absolutely  dry 35  5.41  4.22  4.39 

Italian  Millet,  green 2.50  21  38  19.56  16.75 

*'             absolutely  dry 86  6.90  6.25  5.46 

Panioura  crus-galli,  green 12.13  41.25  43.06  58.00 

absolutely  dry     3.39  10.65  11.68  15.29 

Comparing  the  yields  of  dry  matter  in  the  above  table,  it  is 
evident  at  a  glance  that  the  benefit  derived  from  the  lime  in  con- 
nection with  the  sulphate  of  ammonia  was  great  in  every  instance, 
while  in  connection  with  nitrate  of  soda  there  was  a  slight  loss  in 
two  instances,  a  slight  gain  in  one  instance  and  a  decided  gain  iu 
connection  with  the  Panicum  crus-galli.  The  apparent  sligbt 
losses  in  two  of  the  cases  may  not  have  been  attributable  to  any 
ill  effect  but  to  the  possible  slight  inequalities  in  the  soil  of  the 

1 A  Japanese  forage  plant  similar  to,  though  mach  larger,  than  the  ordinary  bam -yard  grua. 
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respective  plots.  Having  observed  that  lime  was  of  no  especial 
assistance,  except  in  one  case,  in  connection  with  the  nitrate  of 
soda,  let  us  now  compare  the  results  on  plots  25  and  27.  It  will 
be  seen  that,  with  the  exception  of  the  Panicum  crus-galli,  the 
yield  on  plot  25  is  greater  than  on  plot  27.  In  other  words,  there 
is  no  question  in  this  instance  as  to  the  especial  value  of  the  lime 
in  connection  with  the  sulphate  of  ammonia  and  the  indications 
are  that  this  is  attributable  to  its  neutralizing  action,  and  its  con- 
sequent promotion  of  nitritication.  The  results  with  the  Panicum 
crus-galli  on  plots  27  and  29  indicate  the  possibility  that  the  Pan- 
icum crus-galli  stands  more  in  need  of  lime,  on  our  soil,  than  the 
three  other  plants. 

BUCKWHEAT. 

The  weights  of  buckwheat  represent  the  yields  from  three  rows. 
The  buckwheat,  like  the  oats  and  rye,  was  better  able  to  with- 
stand the  unfavorable  conditions  on  plot  23  than  most  of  the 
other  crops,  excepting  certain  of  the  legumes.  This  is  plainly 
to  be  seen  from  the  following  table : 

No.ofplot 23  26                       27                       20 

Sal.  Ammo*  Bui.  Ammo-         Nitrate             Nitrate 

Dla  alone.  nia  +  lime.  Soda  alone.  Soda  -f  lime, 

lbs.  lbs.                   lbs.                    Iba. 

Buckwheat,  green 43.38  93.25  66.19  97.19 

"  absolutely  dry 9.35  25.29  U^OS  23.19 

As  will  be  seen  by  comparing  the  above  weights  of  dry  material, 
the  gain  of  plot  25  over  plot  23  is  decidedly  greater  than  that  of 
plot  29  over  plot  27,  and  the  fact  of  the  greater  efficiency  of  the 
lime  in  connection  with  sulphate  of  ammonia  as  compared  with 
nitrate  of  soda  is  evident.  The  beneficial  effect  of  the  lime  on 
buckwheat,  even  in  connection  with  nitrate  of  soda,  is  also  de- 
cidedly marked. 
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GENERAL  OBSERVATIONS  ON  THE  FOREGOING   EXPERIMENTS. 
(experiment  "c,"  pages  224-249.) 

LEGUMINOUS  PLANTS  OB  "NITROGEN  GATHERERS." 

The  common  pea  and  clover  were  benefitted  by  an  application 
of  lime  both  in  connection  with  nitrate  of  soda  and  sulphate  of 
ammonia,  though  much  more  so  in  case  of  the  latter. 

The  common  white  beau,  white  podded  adzuki  and  cow  pea 
were  benefitted  by  lime  in  connection  with  sulphate  of  ammonia, 
but  in  connection  with  nitrate  of  soda  the  lime  was  of  no  advan- 
tage. 

The  lupine  and  soja  bean  appeared  to  be  positively  injured  by 
lime  in  connection  with  both  sulphate  of  ammonia  and  nitrate  of 
soda. 

OTHER  PLANTS. 

The  following  plants  were  benefitted  by  an  application  of  lime 
in  connection  with  both  sulphate  of  ammonia  and  nitrate  of  soda : 
Indian  com  (three  varieties),  beets  (four  varieties),  carrots  (two 
varieties),  Swedish  turnips  or  ruta  bagas,  sorghum  (three  vari- 
eties), sunflower,  kale,  spinach,  cabbage  (early  and  late),  potatoes, 
tomatoes,  lettuce,  oats,  barley,  rye  and  Panicum  crus-gaUi. 

The  plants  which  were  benefitted  by  the  lime  in  connection  with 
the  sulphate  of  ammonia,  but  which  were  not  helped  by  lime  in 
connection  with  nitrate  of  soda  were:  Indian  corn*  (one  variety), 
Hungarian,  Golden  millet  and  Italian  millet.  All  of  the  nan- 
leguminous  crops  were  henefitted  hy  lime  in  connection  vnth  stil- 
phate  of  ammonia. 

The  plants  which  show  a  decidedly  greater  gain  from  lime  in 
connection  with  sulphate  of  ammonia,  than  in  connection  with 
nitrate  of  soda,  and  from  which  it  appears  that  the  beneficial 
eflfect  of  the  lime  was  probably  due  in  part  to  its  having  aided 

1  It  is  possible  that  this  result  Is  attributable  to  slight  ioequalities  In  the  soil  or  to 
two  severe  storms. 
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nitrification,  are :  common  beans  and  peas,  white  podded  adzuki, 
carrots,  Swedish  turnips,  sorghum,  sunflower,  kale,  cabbage, 
potato,  tomato,  barley,  rye,  Hungarian,  golden  millet,  Italian 
millet,  panicum  crus-galli  (from  Japan),  and  buckwheat.  The 
results  with  oats  are  so  close  as  to  be  inconclusive,  though  the 
probability  is,  that  upon  further  experiment  it  would  be  found  to 
come  within  the  above  list. 

The  results  with  certain  of  the  plants  in  this  experiment  are 
such  that  from  their  consideration  alone,  it  could  not  be  con- 
cluded that  lime  had  been  of  special  value  in  aiding  nitrification. 
These  are :  soja  bean,  cow  pea,  lupine,  beets,  spinach  and  lettuce. 
As  stated  above,  the  results  with  oats  were  so  close  that  no  definite 
conclusion  can  be  recorded,  yet  the  probability  is  that  further 
experiment  would  show  that  this  plant  would  not  come  in  this  list. 
The  first  three  of  these  plants  are  so  called  "nitrogen  gatherers," 
and  in  case  the  bacteria  by  means  of  which  they  acquire  atmos- 
pheric nitrogen  are  present  in  the  soil,  they  are  practically  inde- 
pendent of  the  nitrogen  which  is  applied,  and  can  flourish  without 
its  aid.  They  also  seem  able  to  thrive  on  an  acid  soil,  and  can 
resist  the  eflfect  of  the  sulphate  of  ammonia,  which  was  highly  in- 
jurious to  many  other  plants.  The  spinach,  beets  and  lettuce 
were  so  injuriously  affected  by  the  acid  condition  of  the  soil 
(whatever  ito  nature),  that  the  crop  was  almost  a  total  failure  oven 
where  nitrate  of  soda  was  employed,  so  that  in  case  of  these  plants 
the  acidity  of  the  soil  was  a  more  important  factor  than  the  form 
of  the  nitrogen.  It  is  highly  interesting  to  note  that  had  we 
experimented  with  these  plants  only,  we  could  not,  without  a 
chemical  examination  of  the  forms  of  nitrogen  in  the  soil,  have 
established  the  value  of  the  air-slacked  lime  in  aiding  nitrifica- 
tion. Wagner  and  Dorsch  worked  with  peat  or  muck,  which  is 
frequently  acid,  and  grew  summer  rape  only,  and  they  can  per- 
haps be  considered  fortunate  to  have  hit  upon  a  plant  which  gave, 
under  the  conditions,  reliable  results,  for  had  they  chosen  lettuce, 
spinach  or  beets,  it  is  possible  that  their  results  would  have  been 
negative,  in  which  case  they  would  have  been  led  to  wholly 
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erroDeons  conclusions.  It  appears^  tlierefore^  tlmt  our  agricultural 
pla?its  are  eve?i  more  varied  in  their  needs  and  adaptations  than  is 
generally  supposed,  and  tlmt  instead  of  drawing  general  conclusions 
as  to  the  value  of  fertilizers  or  soils  from  t/ie  results  with  one  plant, 
we  7)iust  employ  in  our  ea^periments  evernj  j^lant  to  which  we  desire 
our  residts  to  apply. 

EXPERIMENT  "D." 

For  the  purpose  of  securing  more  uniform  soil  conditions  than 
are  obtainable  in  the  field,  it  was  decided  to  test  by  pot  experi- 
ments also,  the  value  of  air-slacked  lime  in  aiding  the  nitrification 
of  sulphate  of  ammonia.  For  this  purpose  galvanized  iron  ash 
cans  served  as  pots.  The  pots  were  18  inches  in  diameter  and  26 
inches  deep,  with  the  bottom  sloping  towards  the  center,  at  which 
point  an  opening  was  left.  The  pots  were  sunk  in  the  ground 
some  distance  apart,  and  to  within  two  inches  of  the  top  with  a 
tile  drain  below  for  the  purpose  of  preventing  any  accumulated 
water  from  entering  them  and  thus  adding  soluble  fertilizing  in- 
gredients from  the  surrounding  soil.  A  few  cobble  stones  were 
put  in  the  bottom  of  each  pot,  and  upon  these  154  pounds  of  sub- 
soil, which  was  taken  from  land  adjoining  the  cooperative  acre 
used  for  field  experiments  with  fertilizers  on  Indian  corn.'  The 
surface  or  agricultural  soil  was  taken  from  the  00  plot  of  the  above- 
mentioned  experimental  acre,  and  100  pounds  of  this  were  added 
to  each  pot,  which  was  sufficient  to  briog  the  soil  within  the  pot 
about  level  with  that  without.  This  surface  soil  was  already  prac- 
tically exhausted ;  the  land  had  been  in  grass,  without  manure,  for 
some  years  previous  to  1890,  and  the  three  following  years  it  had 
been  planted,  without  manuring,  to  Indian  corn.  The  subsoil  and 
surface  soil  were  each  thoroughly  mixed  before  the  pots  were 
filled.  Each  pot  employed  in  the  experiment  received  an  equal 
amount  of  phosphoric  acid  and  potash,  the  former  in  form  of  dis- 
solved bone-black  at  the  rate  of  1,200  pounds  per  acre,  and  the 

latter  in  form  of  muriate  of  potash  at  the  rate  of  400  pounds  per 

■       ■■.■■■  -— — ^.-j  ■  ■  ■■    .1  I. ■  1 1 ...     - .  .        ■   ,       .. ■  ■   - 
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acre.  With  the  exception  of  four  pots,  each  of  those  above- 
mentioned,  received  an  equal  quantity  of  nitrogen,  either  in  the 
form  of  sulphate  of  ammonia  (20  per  cent,  nitrogen),  or  nitrate  of 
soda  (15.50  per  cent,  nitrogen),  and  to  certain  of  these,  plaster 
(sulphate  of  lime)  or  air-slacked  lime  was  also  applied.  The  com- 
binations of  nitrogen  with  lime  in  the  two  forms  is  best  made  clear 
by  the  following : 


>.  of  poll  uied. 

Form  of  nitrogen. 

Amounts  of  alr-alacked  lime  or  land  plaster. 

2 

None. 

None. 

2 

ii 

Air-slacked  lime,  4  tons  per  acre. 

3 

Sii1|>hate  of  anniioiihi. 

None. 

3 

H                  tW                     hi 

Air-slacked  lime,  4  tons  per  acre. 

2 

ii             ti              n 

Air-slacked  lime,  1  ton  per  acre. 

2 

44                  44                     k4 

Land  plaster  (lime  or  calcium  ox- 
ide at  same  rate  as  with  air- 
slacked  lime  at  4  tons  per  acre.) 

2 

Nitrate  of  soda. 

None. 

2 

44                t,i            4k 

Air-slacked  lime,  4  tons  per  acre. 

The  pots  were  set  in  the  ground  for  the  purpose  of  securing  nor- 
mal and  uniform  conditions  of  temperature,  for  upon  this  the  rate  of 
nitrification  is  considerably  dependent.  The  chief  drawback  to  this 
method  of  procedure  is  that  the  pots  cannot  be  run  under  a  shelter 
during  storms  nor  at  night,  and  are  liable,  in  consequence,  to  be- 
come flooded  with  water  and  sufler  unequally  from  leaching,  owing 
to  the  tendency  of  nitrates  to  leach  more  readily  than  ammonia 
salts.  The  plan  was  considered  of  having  the  pots  suri'ounded  by 
soil  but  connected  by  rubber  tubing  with  an  adjoining  ditch,  in 
which  vessels  could  be  placed  to  receive  the  drainage  with  the 
idea  of  its  subsequent  return  or  a  determination  of  the  amount  and 
form  of  nitrogen  removed.  This  plan  was  necessarily  abandoned 
in  consequence  of  the  additional  expense  involved  and  on  account 
of  the  influence  of  the  ditches  on  the  temperature  of  the  surround- 
ing soil  and  pots. 

The  value  of  plaster  in  aiding  nitrification  has  been  frequently 
claimed'  and  it  seemed  desirable  to  test  it  in  this  connection.    It 


1  Warrington,  Jour.  Cbem.  Soc,  Vol.  XLVII,  pp.  700-761,  states  tbat  it  favors  the  nitriflcatlon  of 
arine  by  reacting  upon  tbe  carbonate  of  ammonia,  whereby  carbonate  of  lime  and  sulphate  of  am- 
nnonia  reanU  and  Its  alkalioiiy  is  reduced. 
13 
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was  not  supposed,  however,  that  it  could  at  the  outstart  fill  the 
place  of  the  air-slacked  lime,  for  the  reason  that  the  chief  obstacle 
to  nitrification  seemed  to  be  the  acidity  of  the  soil,  which  plaster, 
owing  to  the  fact  that  its  lime  is  already  combined  with  a  strong 
acid  (sulphuric  acid),  would  be  unable  to  neutralize.  Whether 
the  plaster  will  undergo,  gradually,  such  changes  that  it  will  prove 
effective  in  succeeding  years  remains  to  be  ascertained.  The 
crude  land  plaster  which  we  intended  to  employ  in  this  experi- 
ment was  found  to  contain  a  high  percentage  of  magnesia,  while 
our  air-slacked  lime  contained  but  a  slight  amount ;  for  this  reason 
chemically  pure  plaster  was  employed  so  as  to  put  lime  in  the  one 
form  against  a  like  amount  in  the  other  form,  and  not  put  lime  in 
one  case  against  lime  and  magnesia  in  the  other.  Indian  corn 
was  selected  for  this  experiment  for  the  reason  that  it  was  upon 
this  crop  that  the  ill-effect  of  sulphate  of  ammonia  was  first  noticed. 
The  kernels  planted  were  taken  from  the  central  portion  of  the 
same  ear  and  were  all  well  developed.  Three  kernels  were  planted 
in  each  pot,  and  the  stalks  were  thinned  to  two  as  soon  &&  they 
were  large  enough  to  allow  of  the  selection  of  the  most  uniform 
pair.  The  stalk  which  was  removed  was  buried  in  the  soil  of 
the  pot  to  which  it  belonged.  Owing  to  delay  in  the  ship- 
ment of  the  pots,  the  com  could  not  be  planted  until  June  8th. 
On  the  morning  of  June  18th  the  corn  in  all  of  the  pots  was  up, 
with  the  exception  of  the  two  pots  which  received  no  manure. 
On  the  evening  of  June  15th  the  com  in  one  of  the  unmanured 
pots  was  just  visible,  and  by  the  following  morning  that  in  the 
other  had  made  its  appearance.  On  June  27th  the  com  was 
thinned  to  two  stalks.  The  pots  were  kept  free  from  weeds  and 
the  hoeing  was  performed  with  a  hand  weeder.  On  July  11th  the 
corn  in  the  unmanured  pots  was  far  behind  that  in  all  of  the 
others,  that  in  the  pots  receiving  sulphate  of  ammonia  and  gyp- 
sum was  next  poorest,  and  that  fertilized  with  sulphate  of  am- 
monia without  lime  was  but  slightly  better.  At  this  time  the  com 
in  the  sulphate  of  ammonia  pots,  which  received  air-slacked  lime 
at  the  rate  of  one  ton  per  acre  appeared  considerably  ahead  of 
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that  receiviDg  four  tons,  and  it  was  already  far  ahead  of  that  to 
which  no  air-slacked  lime  was  added.  However,  some  fifteen  to 
seventeen  days  after  the  first  improvement  was  visible  in  the  pots 
where  one  ton  per  acre  of  the  lime  was  used,  a  similar  and  sudden 
improvement  became  noticeable  in  the  pots  where  the  air-slacked 
lime  was  applied  at  the  greater  rate.  There  seems  to  be  every 
reason  to  conclude  that  the  sudden  improvement  in  the  com,  in 
the  cases  where  air-slacked  lime  was  applied  with  sulphate  of  am- 
monia, was  coincident  with,  and  dependent  upon,  the  beginning  of 
active  nitrification.  Such  being  the  case,  it  may  seem  surprising 
at  first  that  the  nitrification  in  the  case  of  the  larger  quantity  of 
lime  began  more  than  two  weeks  later  than  where  one-fourfch  as 
much  was  used.  It  must  be  considered,  however,  that  the  air- 
slacked  lime  was  decidedly  alkaline,  and  where  the  larger  quantity 
was  used  too  great  alkalinity  was  the  undoubted  cause  of  the 
delay,  nitrification  not  beginning  until  the  alkalinity  was  some- 
what reduced  by  the  carbonic  acid  and  other  agencies  within  the 
soil.  In  fact,  Warrington'  has  already  pointed  out  that  "the  ex- 
istence of  more  than  a  certain  small  portion  of  soluble  alkali  in  a 
solution,  entirely  prevented  nitrification  from  taking  place."  Ob- 
servations to  this  effect  were  made  by  him  with  sodium  carbonate, 
ammonium  carbonate  and  urine.  An  application  of  gypsum  to 
urine  aided  its  nitrification  by  reacting  upon  the  carbonate  of  am- 
monia present,  by  which  sulphate  of  ammonia  and  carbonate  of 
lime  were  produced  and  the  alkalinity  thus  lowered.  Warrington 
also  states'*  that  an  alkalinity  somewhat  above  400  parts  of  nitrogen 
per  million,  as  ammonia,  does  not  destroy  the  nitrifying  organism, 
but  merely  suspends  its  action.  In  our  case  no  great  harm  resulted 
from  this  delay  for  the  reason  that  the  Indian  corn  still  had  time 
to  practically  complete  its  growth.  In  case  of  crops  which  mature 
early  or  of  those  which  have  but  a  brief  period  in  which  to  ma- 
ture, a  directly  available  form  of  nitrogen  should  be  at  immediate 
disposal.     This  can,  of  course,  be  provided  for  by  the  use  of 

>  Jour.  Chem.  8oc  ,  Oct.  1885,  Vol.  XLVII,  pp.  768-761. 
« Ibid,  p.  T&9. 
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nitrates,  instead  of  ammonia  salts,  barnyard  manure,  or  organic 
nitrogen  in  form  of  blood,  meat,  fish,  etc.  In  case  the  latter  ma- 
terials are  employed,  however,  the  lime  might  be,  and  probably 
for  this  reason  always  should  be,  applied  in  autumn,  so  that  any 
possible  excess  of  alkalinity  may  be  neutralized  in  the  soil  before 
the  spring  application  of  fertilizers  is  made.  It  was  quite  notice- 
able that  the  com  in  the  pots  which  received  potash,  phosphoric 
acid  and  air-slacked  lime,  but  no  nitrogen,  was  much  superior  in 
the  early  part  of  its  growing  period  to  that  in  similarily  treated 
pots  which  received  no  lime.  In  fact  for  some  days  it  more  than 
held  its  own  with  the  plants  which  received  both  air-slacked  lime 
and  sulphate  of  ammonia.  As  the  season  advanced,  however,  it 
gradually  fell  behind  the  latter,  and  at  the  end  of  the  season  ap- 
peared decidedly  inferior. 

The  crop  from  each  pot  was  air-dried  for  a  like  length  of  time 
in  the  chemical  laboratory,  the  room  being  heated  during  the 
latter  portion  of  the  period.  The  following  table  shows  the  results 
of  the  experiment: 
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TABLE  showing  THE  MATERIALS  APPLIED,  THE  POT  NUMBER 
AND  THE  WEIGHT  OF  THE  PRODUCT. 

Muriate  of  potash  was  applied  at  the  rate  of  400  lbs.  per  acre  or  7.3n82 
grammes  per  pot,  dissolved  boneblacli  at  the  rate  of  1200  lbs.  or  22.0746 
grammes  per  pot,  sulphate  of  ammonia  at  the  rate  of  720  lbs.  per  acre  or 
18.245  grammes  per  pot,  nitrate  of  soda  at  such  a  rate  as  to  furnish  the  same 
amount  of  nitrogen  as  the  sulphate  of  ammonia,  i.  e.,  17.0904  grammes  per 
pot,  and  gypsum  or  plaster  at  the  rate  of  310.702  grammes  per  pot  or  at  such 
a  rate  as  to  furnish  the  same  amount  of  lime  (calcium  oxide)  as  was  applied  in 
the  form  of  air  slacked  lime  at  the  rate  of  four  tons  per  acre. 


^  ^^J'SI^i^'^K^l'  cob? alter  air  drying 
I  tor?'  laboratory. 


j  Weights 
from  each 
I       pot. 


Average  'rrr^^^^li'  Average 
Weights.  I^'^^^*"^**!  Weight.. 


Grammes.. Qrammea.' (J ramtnes   Grammes  'Grammes.  Grammes. 


Weights  of  grain  after 

alr-dryfng  seven 
weeks  iD  the  labora- 
tory. 


No  Fertilizer 

Potash  and  Phospho- 
ric Acid. 

Potash,  Phosphoric 
Acid  and  Air-slack- 
ed Lime.  (Four  tons 
per  acre  or  147.104 
grammes  per  pot),  .j 

Potash,  Phosphoric! 
Acid  and  Sulphatt^i 
of  Ammonia | 

Potash,  Phosphoric, 
Acid,  Sulphate  of. 
Ammonia  and  Air-! 
slacked  Lime.  (Four 
tons  per  acre  or 
147.164  grammes 
per  pot) 

Potash,  Phosphoric 
Acid,  Sulphate  of 
Ammonia  and  Air- 
slacked  Lime.  (One 
ton     per    acre     or 


^21 

■^28 
\20 
)  27 

I 


(  23 

(10 
-18 
(25 


2.7; 

0.0; 
04.5 
60.1 


117  3| 
120. 8| 

9.21 

8.O1 

20.  G| 


I 


17, 

10, 

.26, 


lvS.-).7 
187.8 
203.4 


36.791  grammes  per, 
pot) 

Potash,  Phosphoric' 
Acid,  Sulphate  of| 
Ammonia  and  Gyi>- 
sum  (Sulphate  of 
Lime) 

Potash,  Phosphoric 
Acid  and  Nitrate  of' 
Soda I 

Potash,  Phosphoric 
Acid,  Nitrate  ofj 
Soda  and  Air-slack- 
ed Lime.  (Four  tons 
per  acre  or  147.164 
grammes  per  pot). . 


115 
i  22 


i*l 


171.3 
20-4.1' 


52.0, 
20.0 

151.5' 
93.7' 


113.0, 
141.3 


3.9 
66.8 

119.1 

12.61 

I 
1 
t 
I 

192.3' 

I 

I 

i 

i 

36.5 

I 

I 

122.6 

'      j 
127.2 


2.7; 

5.0, 
64.5 
69.1 


98.4 
88. 0| 

9.2, 

8.0' 
20.6 


142.2 
127.5 
123.3. 


124.5 
150.2 


46.41 
20.  Uj 

I 

141.7, 

72.7, 


78.5! 
103.8 


3  9 

I 

66.8 


93.2 


12.6 


131.0' 


137.4 


33.2: 


107.2 


91.2 


0.0, 
0.0' 
0.0! 
0.0 


18  9 
32.8, 

0.0! 
0.0, 
0.0 


43.5 
60. 3; 
80.1 


46.8 
53.9 


6.5 
0.0, 

9.8 
21  0 


34  5 
37.5 


0.0 
0.0 

25.9 
0.0 


61.3 

50.4 

3.3 
15.4 

36  0 


•One  sulk  in  this  pot  grew  coonlderably  bett«r  than  the  other  one  and  also  belter  than  those  in 
No.  8,  being  the  only  one  to  mature  even  a  small  ear. 
t  Both  ttalkt  were  broken  off  by  the  wind  above  the  ean  sometime  before  they  reached  maturity. 
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From  a  careful  inspection  of  the  foregoing  table  it  will  be  seen 
that  the  results,  though  fairly  uniform,  show  here  and  there  con- 
siderable variations,  which  are  without  doubt  due  largely  to  the 
unequal  injury  effected  by  two  severe  storms  which  occurred  dur- 
ing the  latter  part  of  August  by  which  many  of  the  leaves,  and  in 
sobie  cases  portions  of  the  stalks,  were  broken  or  severely  twisted. 
The  average  product  from  the  two  unmanured  pots  was  only  3.9 
grammes,  while  the  highest  total  product  from  any  other  pot  was 
204.1  grammes,  so  it  is  evident  that  the  soil  was  in  an  extremely 
exhausted  condition.  The  average  product  where  potash  and 
phosphoric  acid  (pots  20  and  27)  were  applied  was  66.8  grammes, 
where  nitrogen  in  form  of  sulphate  of  ammonia  was  added  to  the 
potash  and  phosphoric  acid  (pots  16,  18  and  25)  the  yield  of  total 
product  instead  of  being  increased  was  reduced  to  12.6  grammes, 
from  which  it  is  apparent  that  the  sulphate  of  ammonia  exerted  a 
poisonous  action  similar  to  that  observed  in  the  field  experiments. 
Where  nitrogen  in  form  of  nitrate  of  soda  was  added  to  the  potash 
and  phosphoric  acid  the  average  yield  of  total  product  was  122.6 
grammes,*  and  the  average  product  of  grain  15.4  grammes,  and 
where  still  further  addition  of  air-slacked  lime  was  made  the  total 
product  averaged  but  127.2  grammes.  It  should  be  remarked  that 
the  com  in  pots  6, 13,  7  and  14  (the  nitrate  of  soda  group)  suffered 
more  severely  from  the  effects  of  the  storm  than  any  of  the  others 
and  hence  the  results  are  not  as  uniform  nor  trustworthy,  but  if  we 
compare  the  lowest  result  without  lime  (pot  13)  with  the  highest 
where  lime  was  added  (pot  14),  we  find  even  then,  that  the  gain 
due  to  the  lime  in  this  instance  is  not  equal  to  that  shown  by  the 
averages  of  the  very  uniform  weights  from  pots  20,  27,  23  and  24. 
This  may  seem  at  first  surprising,  but  it  must  be  remembered  that 
pots  6, 13,  7  and  14  had  been  generously  supplied  with  nitrogen  in 
the  form  of  nitrate  of  soda,  and  the  nitrifying  effect  of  the  lime 
could  not  appear  in  the  crop  for  the  reason  that  whatever  nitrates 
were  produced  from  the  soil-nitrogen  were  superfluous  and  could 


1  This  average  Is  doubtless  lower  than  it  should  be  owing  to  the  injury  to  the  corn  Id  pot  13. 
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not  be  utilized.  In  the  case  of  pots  23  and  24,  however,  no  nitro- 
gen was  applied,  and  the  nitrates  which  were  produced  from  the 
organic  nitrogen  of  the  soil  were  at  once  appropriated  by  the 
plant.  For  this  reason  the  gain  from  the  use  of  lime  in  its  capa- 
city of  a  direct  manui<&  and  soil  ameliorator  is  indicated  only 
where  it  is  used  in  connection  with  the  nitrate  of  soda,  and  the 
results  point  strongly  to  the  conclusion  that  the  air-slacked  lime 
was  effective  in  pots  23  and  24,  by  virtue  of  its  having  aided  the 
nitrification  of  the  inert  nitrogen  of  the  soil.  Comparing  the  ill- 
effect  of  the  sulphate  of  ammonia  so  plainly  shown  by  the  yields 
from  pots  16, 18  and  25,  with  the  results  as  shown  by  pots  17, 19,  26, 
15  and  22,  where  air-slacked  lime  in  different  amounts  was  used  in 
connection  with  it,  there  seems  no  escape  from  the  eoiiclusion  that 
tlie  air-slacked  lime  not  only  neutralized  the  ill-effect  of  the  s\d- 
phate  of  aramonia^  hnt  tJiat  it  inade  pOssihle  the  transformation  of 
the  otherwise  poison  into  a  valuable  plant  food,  Tiiis  latter  fact 
is  plainly  to  be  seen  by  a  comparison  of  the  yields  from  pots  23 
and  24  with  those  where  the  lime  was  applied  with  the  sulphate  of 
ammonia.  Comparing  the  yields  where  nitrate  of  soda  and  air- 
slacked  lime  were  applied  (pots  7  and  14)  with  those  where  a  like 
quantity  of  lime  was  employed  with  the  same  amount  of  nitrogen 
in  form  of  sulphate  of  ammonia  (pots  17,  19  and  26),  it  is  seen  that 
the  results  with  the  sulphate  of  ammonia  are  much  better  than 
those  with  the  nitrate  of  soda.  This  fact  may  be  due  to  loss  of 
nitrate  of  soda  by  leaching  (sulphate  of  ammonia  leaches  less 
readily),  or  to  the  fact  that  the  corn  in  the  nitrate  of  soda  pots 
suffered  greater  injury  from  the  storms,  or  perhaps  to  both  causes. 
It  may  also  be  possible  that  the  large  amount  of  soda  in  the  nitrate 
of  soda  was  injurious  to  the  corn  plants,  though  certain  plants  are 
claimed  to  be  benefitted  by  it  when  applied  in  moderate  quantities. 
Whatever  the  cause  may  have  been  we  cannot  believe  it  to  have 
been  due  to  the  fact  that  the  nitrogen  was  in  the/(9rm  of  a  nitrate, 
for  P.  Wagner  and  Dorsch  and  others  have  shown,  when  the  con- 
ditions for  nitrification  are  favorable  and  loss  by  drainage  is  pre- 
vented, that  owing  probably  to  a  loss  of  nitrogen  in  the  nitrifica- 
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tion  of  ammonia  salts,  the  same  quantity  of  nitrogen  in  the  form 
of  nitrates  is  slightly  superior  to  that  in  sulphate  of  ammonia. 
The  yields  from  pots  1  and  8  lack  uniformity,  yet,  considered  to- 
gether with  the  fact  that  the  plants  showed  considerable  improve- 
ment toward  the  close  of  the  season,  it  appears  that  plaster 
(sulphate  of  lime)  overcame  in  a  slight  measure  the  ill-effect  of 
the  sulphate  of  ammonia,  yet  taking  the  most  favorable  yield,  viz., 
that  of  pot  1,  we  find  that  it  was  nevertheless  inferior  to  that 
where  potash  and  phosphoric  acid  were  applied,  without  nitrogen. 

GENERAL  SUMMARY   OF  THE  RESULTS  OF  THE  POT  EXPERIMENTS    "D." 

These  experiments  accord,  fully,  with  the  results  in  the  field,  and 
show  in  the  most  conclusive  manner  that  the  application  of  nitro- 
gen in  the  form  of  sulphate  of  ammonia,  on  our  soil,  is  not  only 
without  advantage,  but  that  when  applied  in  considerable  quantity 
it  almost  neutralizes  the  otherwise  good  effect  of  the  potash  and 
phosphoric  acid  applied  in  connection  with  it.  When  air-slacked 
lime  was  applied  in  connection  with  the  sulphate  of  ammonia  ami 
other  manures,  not  only  did  no  injurious  effects  follow,  but  the 
results  were  excellent  and  the  nitrogen  of  the  ammonia  salt  came 
into  play  as  a  valuable  manure.  An  application  of  gypsum  or 
land  plaster  (sulphate  of  lime)  which  supplied  the  same  amount  of 
lime  (calcium  oxide)  as  air-slacked  lime  at  the  rate  of  four  tons 
per  acre,  was  only  effective  in  lessening  the  ill-effect  of  the  sulphate 
of  ammonia,  and  unlike  the  air-slacked  lime  was  not  capable  of 
rendering  its  nitrogen  available  to  the  crop. 

EXPERIMENT  "E." 

This  experiment  was  conducted  upon  plots  formed  by  a  sub- 
division of  plot  15  of  the  experimental  plots,  described  on  page  15 
of  the  Fourth  Annual  Report  of  this  Station.  The  four  plots 
under  consideration  were  each  18x30  feet  and  were  separated  by 
paths.  They  were  all  fertilized  at  the  same  rate,  with  potash  in 
the  form  of  muriate  of  potash  and  phosphoric  acid  in  form  of  dis* 


Digitized  by  LjOOQIC 


Ill-Effect  of  Sulphate  of  Ammonia  as  a  Manure.     2G1 

solved  boneblack.  Two  of  the  plots  received  an  additional  dress- 
ing of  sulphate  of  ammonia  and  the  other  two  of  nitrate  of  soda, 
in  such  quantities  that  an  equal  amount  of  nitrogen  was  applied 
to  each  plot.  One  of  the  nitrate  of  soda  and  one  of  the  sulphate 
of  ammonia  plots  were  given  an  additional  dressing  of  air-slacked 
lime  at  the  rate  of  5,000  lbs.  per  acre.  The  fertilizers  were  applied 
on  June  15  and  Indian  com  was  first  planted,  which  owing  to  the 
ravages  of  crows  was  practically  destroyed,  in  consequence  of 
wliich  Swedish  turnips  or  ruta  bagas  were  sown  on  the  14th  of  the 
succeeding  month.  The  following  table  shows  the  yields  of  tops 
and  roots  obtained  upon  the  respective  plots : 


t  1 


KINDS  OF  FERTIUZERS. 


I         r 


I  (  Muriate  of  Potash ) 

a  I  -  Dissolved  Boneblack - 

/  Nitrate  of  Soda ) 


dll 


f  Muriate  of  Potasli. . . 
I  Dissolved  Boneblack. 

■j  Nitrate  of  Soda 

[  Air-slacked  Lime 


1 


i  Muriate  of  Potash  

Dissolved  Boneblack. . . 
(  Sulphate  of  Ammonia. 


f  Muriate  of  Potash. 


Ill  J  Dissolved  Boneblack.. 
*^        I  Sulphate  of  Ammonia 

'U ' 


Air-.slacked  Lime. 


Lbs. 

2.48 
7.44 
5.7G 

2.48 
7.44 

5.76 
63.00 

2  48 
7  44 
4.46 

2.48 

7.44 

4.46 

63.00 


2o 


I.t>8. 

69.00 
234.50 

45.50 
201.50 


o  . 


Lbs. 
60.25 

135.00 

29.25 

121).  00 


From  a  consideration  of  the  weights  of  the  roots  only,  as  shown 
by  the  above  table,  it  is  seen  that  the  gain  from  the  use  of  lime 
was  greater  in  connection  with  the  nitrate  of  soda  than  with  the 
sulphate  of  ammonia*  It  appears  from  this  that  the  acidity  of  the 
■oil  was  so  great,  that  •T«n  with  nitrogen  in  th«  form  of  nitrate  of 

14 
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soda,  the  root  was  unable  to  develop  to  any  considerable  extent, 
which  fact  renders  it  impossible  to  draw,  by  comparison,  any 
definite  conclusion  as  to  the  action  of  the  lime  in  aiding  the  nitri- 
fication of  the  sulphate  of  ammonia.  It  will  be  seen  by  comparing 
the  relative  yields  of  roots  and  tops  on  plots  al  and  dl  that  the 
nitrate  of  soda  produced  a  remarkable  amount  of  tops  as  com- 
pared  with  the  sulphate  of  ammonia,  the  amount  being  so  great, 
in  fact,  that  when  we  consider  the  total  weights  of  roots  and  tops 
it  appears  that  the  gain  in  total  product  (roots  and  tops)  attribnt- 
able  to  the  lime,  was  greater  in  the  case  of  the  sulphate  of  ammo- 
nia than  in  case  of  the  nitrate  of  soda,  upon  which  ground  it 
might  be  argued  that  the  extra  benefit  from  the  use  of  lime  in 
connection  with  the  ammonia  salt  was  attributable  to  its  having 
aided  nitrification.  From  this  experiment  only  we  would  not, 
however,  feel  justified  in  allowing  such  a  conclusion,  but  when  we 
consider  the  results  obtained  with  the  same  crop  under  very  similar 
conditions,  as  described  on  pages  236-237,  it  appears  probable 
that  the  lime  did  aid  the  nitrification  of  the  sulphate  of  ammonia. 
The  fact  that  the  nitrate  of  soda  was  applied  at  a  greater  rate  per 
acre  in  this  experiment  than  in  that  just  mentioned,  may  serve 
to  explain  why  it  produced  such  an  unusual  amount  of  tops. 
Since  there  was  no  plot  in  this  case,  to  which  no  nitrogenous 
manures  had  been  applied,  it  is  impossible  to  conclude  whether  or 
not  the  sulphate  of  ammonia  on  plot  al,  had  exerted  an  injurious 
effect. 

SUMMARY  OF  THE  RESULTS  OF  EXPERIMENT  "E." 

Though  the  preceding  experiments  leave  it  no  longer  a  matter  of 
doubt  that  air-slacked  lime  overcomes  the  occasional  ill-effect, 
and  aids  the  nitrification  of  ammonia  salts  in  a  practical  way  in 
the  field,  this  experiment  does  not  show  in  a  conclusive  manner 
that  such  is  the  case.  That  it  does  not  show  this,  appears  to  be 
due  to  the  fact  that  the  turnips  were  so  injuriously  affected  by  the 
acidity  of  the  soil  that  even  nitrogen  in  form  of  nitrate  of  soda 
was  incapable  of  producing  a  satisfactory  crop  until  the  aciditv 


Digitized  by  LjOOQIC 


Ill- Effect  of  Sulphate  of  Ammonia  as  a  Manure.     263 

was  overcome  by  the  lime.  Practically  the  conditions  were  the 
same  as  those  in  experiment  "C"  in  connection  with  sorghum, 
lettuce,  spinach  and  beets,  only  in  a  less  extreme  degree.  The 
results  show  that  on  a  very  acid  soil  it  is  highly  unprofitable  to 
attempt  to  grow  Swedish  turnips  until  the  acidity  of  the  soil  has 
been,  by  some  means,  considerably  reduced  or  overcome. 

General  Summary  of  the  Foregoing  Experiments. 

In  the  experiments  with  Indian  corn  conducted  during  1892  and 
1893  on  the  portion  of  the  Experiment  Station's  cooperative  acre, 
the  sulphate  of  ammonia  when  applied  without  air-slacked  lime, 
acted  like  a  poison,  the  injurious  effects  increasing  with  the 
amount  applied.  By  the  use  of  air-slacked  lime  the  poisonous 
action  was  not  only  entirely  prevented  but  there  was  every  evi- 
dence that  the  nitrogen  of  the  ammonia  salt  became  a  valuable 
plant  food.  This  latter  point  was  strikingly  illustrated  in  the  pot 
experiments  with  Indian  com,  pages  252-260. 

The  results  of  the  experiments  at  Hope  Valley,  B.  I.,  show  that 
even  upon  soil  where  sulphate  of  ammonia  gives  good  results  the 
first  year,  its  continued  use  may  result  in  a  continual  and  strongly 
marked  decrease  of  eflSciency  as  compared  with  nitrogen  in  the 
form  of  nitrate  of  soda,  and  that  where  such  has  been  the  result, 
the  application  of  air-slacked  lime  is  an  effectual  remedy.  In  this 
experiment  we  had  to  deal  with  a  less  mannrial  effect  of  the  sul- 
phate of  ammonia,  instead  of  with  a  poisonous  effect^  and  for  this 
reason,  both  nitrate  of  soda  and  sulphate  of  ammonia  plots  were 
employed  not  only  with  but  also  without  lime.  The  slight  benefit 
derived  from  the  use  of  lime  with  nitrate  of  soda  as  compared  with 
that  when  it  was  used  with  sulphate  of  ammonia,  furnishes  most 
conclusive  evidence  that  the  lime  aided  chiefly  by  facilitating  the 
nitrification  of  the  ammonia  salt. 

The  yields  of  the  thirty-eight  (38)  miscellaneous  crops  (pages 
224-252),  show,  without  exception,  where  no  air-slacked  lime  was 
used,  that  the  sulphate  of  ammonia  was  inferior  in  its  action  to 
the  nitrate  of  soda,  and  in  most  cases,  probably  poisonous.    On 
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the  other  hand,  where  lime  was  applied  in  connection  with  the 
two  forms  of  nitrogen,  the  ill-effect  of  the  sulphate  of  ammonia 
was  not  only  overcome,  but  in  case  of  several  crops,  the  yield  from 
the  limed  sulphate  of  ammonia  plots  even  exceeded  that  where 
lime  was  used  in  connection  with  the  nitrate  of  soda.  With  but 
few  exceptions,  the  results  show  conclusively  that  the  value  of  the 
lime  was  more  due  to  its  overcoming  the  natural  acidity  of  the 
soil  and  the  acid  tendency  of  the  sulphate  of  ammonia  whereby 
the  nitrogen  was  changed  into  a  form  available  to  the  plant,  than 
to  its  direct  fertilizing  value. 

In  the  case  of  the  lupine  and  soja  bean,  liming  lowered  the  yield 
in  connection  with  both  forms  of  nitrogen.  The  reason  for  this 
effect  remains  to  be  ascertained.  The  results  with  these  two,  as 
well  as  with  certain  other  of  the  leguminous  plants,  do  not  furnish 
any  evidence  of  the  probable  nitrifying  value  of  the  lime,  but  this 
is  easily  accounted  for  by  the  fact  that  they  cein,  under  favorable 
conditions,  utilize  the  atmospheric  nitrogen  present  in  the  soil, 
and  are  practically  independent  so  far  as  concerns  artificial  nitro- 
genous manures.  The  other  plants  which  fail  to  show  the  nitrify- 
ing value  of  the  lime  (spinach,  lettuce,  beets  and  sorghum),  were 
so  seriously  affected,  doubtless  by  the  acid  condition  of  the  soU, 
that  they  were  unable  to  flourish  without  lime,  even  when  the 
most  favorable  form  of  nitrogen  was  employed,  and  in  conse- 
quence they  furnish  no  positive  evidence  whatever  as  to  its  nitri- 
fying function. 

These  experiments  show  in  the  most  conclusive  manner  that 
certain  plants  thrive  best  on  the  acid  soil,  (for  example  the  lupine), 
while  others  like  the  lettuce,  beets,  spinach  and  sorghum  refuse  to 
produce  a  remunerative  crop.  The  Swedish  turnip  or  ruta  baga, 
though  a  partial  failure  on  our  acid  soil  succeeds  far  better  tlian 
the  beet.  In  fact,  by  a  careful  study  of  the  results  with  the  differ- 
ent plants  it  will  be  seen  that  practically  all  gradations  between 
the  two  extremes  may  be  found.  It  appears,  therefore,  that  it  is 
highly  imprudent  to  draw  general  conclusions  for  a  class  of  plants, 
even  from  one  plant  of  the  same  class,  for  among  the  cereals  we 
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Fio.  9.    Beets. 
Sulphate  of  ammonia  without  lime. 


Fig.  10.    Beet8. 
Sulphate  of  ammonia  with  lime. 
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Fio.  11.    Beets. 
Nitrate  of  soda  without  lime. 


Fio.  12.    Beets. 
Nitrate  of  soda  uHth  lime. 
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Fio.  13.    Carrots. 
Sulphate  of  ammonia  withotit  lime. 


Fig.  14.    Carrots. 
Sulphate  of  ammonia  wUh  lime. 
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Fig.  15.    Carrots. 
Nitrate  of  soda  without  lime. 


Fio.  16.    Carrots. 
Nitrate  of  soda  wUh  lime. 
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Fio.  17.    Rutabagas  or  Swedish  turnips. 
Sulphate  of  ammonia  without  lime. 


Fio.  18.    Rutabagas  oi'  Swedish  turnips. 
Sulphate  of  ammonia  with  lime. 
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Fio.  19.    Rutabagas  or  Swedish  turnips. 
Nitrate  of  soda  uHthoui  lime. 


Fio.  30.    Rutabagas  or  Swedish  turnips. 
Nitrate  of  soda  with  lime. 
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Fio.  25.    Spinach. 
Sulphate  of  ammonia  without  lime. 


Fig.  26.    Spinach. 
Sulphate  of  ammonia  with  lime. 
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Fia.  27.    Spinach. 
Nitrate  of  soda  wltfunit  lime. 


Fio.  28     Spinach. 
Nitrate  of  soda  with  lime. 
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find  that  barley  was  less  able  to  withstand  the  acid  soil  conditions 
than  the  oat  and  rye,  and  the  variation  in  the  ability  of  these  plants 
to  extract  potash  and  phosphoric  acid  from  the  soil  has  already 
been  demonstrated  by  Profs.  Wagner  and  Deherain. 

The  special  experiment  with  Swedish  turnips  (pages  260-263) 
fails  to  furnish  any  conclusive  data  as  to  the  function  of  the  air- 
slacked  lime  in  aiding  nitrification.  This  is  in  all  probability  due 
to  the  fact  that  the  acidity  of  the  soil  was  a  more  important  factor 
than  the  form  of  the  nitrogen  employed.  Though  not  contribu- 
ting anything  to  one  of  its  intended  objects,  it  does  show  in  a 
most  striking  and  conclusive  manner  that  the  loss  or  perhaps  only 
trifling  profit  from  the  growth  of  Swedish  turnips  on  acid  soils 
may  be  turned  into  haiifhovie  profits  by  the  use  of  air-slacked 
lime.  It  seems  probable  from  these  experiments  that  there  has 
been  too  great  a  tendency  in  our  section,  and  perhaps  throughout 
the  country  generally,  to  consider  phosphoric  acid,  potash  and 
nitrogen  as  the  only  materials  which  it  is  necessary  to  supply 
artificially.  Indeed,  it  is  possible  that  in  some  sections  an  applica- 
tion of  magnesia  or  compounds  containing  even  other  elements, 
may  be  found  profitable.  In  fact  it  appears  that  the  indirect 
effect  of  fertilizing  materials  may,  under  certain  circumstances,  be 
of  vastly  more  importance  than  their  direct  fertilizing  action, 
though  we  do  not,  as  claimed  by  Whitney,*  believe  this  to  be 
be  generally  the  case. 

practical  suggestions  on  the  use  op  lime. 

If  a  soil  is  free  from,  or  but  slightly  acid,  the  application  of  air- 
slacked  lime  should  be  small,  for  otherwise  in  case  of  drought 
there  might  be  danger  of  loss  of  ammonia  from  the  soil  or  by 
producing  too  great  alkalinity,  nitrification  would  be  hindered. 
For  the  latter  reason  it  would  doubtless  be  safer  to  apply  the 
lime  in  the  autumn  so  that  any  excess  of  caustic  lime  might  be 
changed  to  the  carbonate  before  the  spring  application  of  fer- 

1  BnlleUo  21,  Md.  A^'l  Szp't  BuUon,  p.  68. 
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tilizers.  On  our  soil  2}  tons  of  air-slacked  lime  per  acre  has  not 
proved  to  be  too  much,  and  in  one  experiment  with  sulphate  of 
ammonia,  on  a  small  scale,  a  total  amount  of  over  8  tons  of  lime 
per  acre  was  used  with  splendid  results  in  the  two  successive  annual 
applications.  This  large  amount  will  probably  suffice  for  a  long 
period  of  years.  In  the  pot  experiments  rchere  the  lime  was  thor- 
oughly mixed  with  the  soil,  one  ton  per  acre  gave  almost  as  good 
results  the  Jlrst  year  as  four  tons.  The  smaller  the  amount  used, 
the  more  frequent  must  be  the  application.  Some  practical 
farmers  believe  that  no  benefit  is  derived  from  lime  the  first  year, 
but  our  results  entirely  controvert  such  an  idea.  On  an  acid  soil 
it  is  of  the  utmost  importance  that  at  the  first  application  the  lime 
be  as  intimately  7nixed  with  the  ^oil  as  possible  and  after  being 
spread  upon  the  furrows  it  cannot  be  too  thoroughly  harrowed  in. 
Too  little  attention  to  this  important  point  is  perhaps  the  reason 
for  the  idea  that  it  is  without  effect  the  first  season.  In  general, 
lime  works  downward  in  the  soil  and  passes  away  gradually  in 
the  drainage  waters  in  various  combinations.  For  this  reason  it 
is  generally  recommended  to  keep  it  near  the  surface,  rather  than 
plow  it  in.  On  soils  of  granitic  origin  and  others  which  lack  lime 
and  have  a  tendency  to  become  acid,  it  would,  doubtless,  be  a 
wise  policy  to  resort  to  systematic  liming  at  intervals  of  a  few 
years.  The  application  of  lime  on  our  soils  has  enabled  us  to 
secure  a  good  catch  of  clover  where  it  was  before  impossible.  It 
must  be  borne  in  mind  that  the  use  of  lime  on  potato  fields  tends 
to  produce  a  scabby  product,  provided  the  scab  germs  are  already 
in  the  soil  or  are  introduced  in  the  fertilizers,  on  the  implements 
of  tillage  or  on  the  seed  tubers.  It  is  to  be  hoped,  however,  that 
if  the  soil  is  un contaminated,  the  seed  tubers  can,  by  a  treat- 
ment with  con-osive  sublimate'  solution,  be  freed  of  the  disease 
germs,  in  which  case  the  liming  of  potato  fields  can  be  resorted 
to  with  impunity.  We  are  preparing  to  test  these  questions  in  a 
complete  manner.   From  our  pot  experiments  it  appears  that  on  our 


1  Bull.  21,  R.  I.  Ag'l  Uxp*t  Biaiion.  p.  1&$. 
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acid  soils  the  same  amount  of  lime  (calcium  oxide)  when  in  form 
of  land  plaster  or  gypsum  (sulphate  of  lime)  is  incapable,  at  least 
the  first  season,  and  perhaps  even  in  succeeding  years,  of  aiding 
the  nitrification  of  sulphate  of  ammonia  to  a  practical  extent. 

We  find  various  references  in  our  American  literature  to  acid 
soils,  and  such  HOih  are  generally  conceived  to  he  extremely  wet,  if 
not  actual  peat  or  muck  swamps.  We  have,  however,  tested  many 
soils  from  our  own  State  and  also  from  other  sections  of  New 
England,  and  find  that  even  the  best  drained  lands  are  frequently 
quite  acid,  from  which  it  would  appear  that  this  condition  pre- 
vails to  an  unexpected  extent,  though  not  everywhere  to  an  ex- 
treme degree,  and  that  a  more  general  use  of  lime  in  its  caustic 
state  or  as  carbonate  or  air-slacked  lime  would  be  found  beneficial 
to  our  agriculture.  Wood  ashes  are  abundantly  able  to  perform 
the  same  service,  but  their  market  price  is  so  high  that  air-slacked 
lime  at  fifty  cents  per  barrel  is  probably  far  more  economical ;  this 
is  especially  true  when  we  consider  the  fact  that  a  much  greater 
quantity  of  ashes  must  be  used  to  produce  the  same  result  and 
that  the  extra  cost  of  transportation  and  application  would  be 
considerable. 


ON    THE    EFFECT    OF    AIR-SLACKED    LIME    WHEN 

USED    IN    CONNECTION    WITH    CERTAIN 

FORMS  OF  ORGANIC  NITROGEN. 


H.  J.  WHEELER  AND  J.  D.  TOWAR. 


In  another  place'  we  call  attention  to  the  value  of  air-slacked 
lime  in  preventing  the  injurious  action  of,  and  in  increasing  the 
effectiveness  of  nitrogen  in  form  of  sulphate  of  ammonia,  and  it 
seemed  probable  that  the  use  of  lime  in  connection  with  organic 
nitrogenous  fertilizers  might  also  prove  of  ujiusual  value  on  our 

>  Bee  ihii  report,  p.  206. 
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acid  soil/  Accordingly  it  was  decided  to  test  the  matter  by  both 
field  and  pot  experiments.  The  pots  and  soil  employed  were  of 
the  same  kind  as  those  described  on  page  252  of  this  report,  the 
general  arrangement  being  the  same  in  every  respect.  Each  pot 
received  like  amounts  of  potash  as  muriate  of  potash,  and  phos- 
phoric acid  as  dissolved  boneblack.  The  amount  of  nitrogen 
applied  to  each  was  identical,  irrespective  of  its  form.  The  nitro- 
genous materials  were  dried  blood,  containing  12.45  per  cent,  of 
nitrogen,  and  ''Pennsylvania"  tankage  containing  8.9  per  cent. 
This  tankage  consisted  of  some  form  of  treated  leather  mixed  with 
material  resembling  a  product  obtained  in  the  treatment  of  city 
garbage  by  the  **  Simonin  "  process.  For  the  purpose  of  securing 
data  as  to  the  probable  value  of  lime  in  aiding  nitrification,  nitro- 
gen in  the  form  of  nitrate  of  soda  was  also  employed  in  the  test. 
Three  groups  of  four  pots  each  were  included  in  this  experiment; 
each  group  receiving  one  of  the  above-mentioned  forms  of  nitro- 
gen. Two  pots  in  each  group  received  in  addition  147.2  grammes 
of  air-slacked  lime  or  the  equivalent  of  four  tons  per  acre.  After 
the  fertilizing  materials,  including  the  lime,  had  been  intimately 
mixed  with  the  surface  soil,  three  kernels  of  Indian  com  (maize) 
were  planted  in  each  pot.  As  soon  as  was  advisable  the  poorest 
plant  in  each  pot  was  removed,  two  only  being  allowed  to  mature. 
The  results  though  not  as  uniform  as  desirable  owing  to  the  iin- 
equal  damage  to  leaves  and  stalks,  occasioned  by  two  severe 
storms  which  occurred  late  in  the  season,  are  nevertheless  of 
interest.  The  following  weights  are  those  obtained  after  air- 
drying  for  some  weeks  in  the  laboratory : 


1  A.  MuDtz  and  A.  C.  Olnu-d,  (AddaIm  Agron.  17, 1891,  p.  299),  Id  experiments  with  an  acid  aoil, 
from  BritUny,  found  tbat  barnyard  manure  and  lupine  underwent  nitrification,  while  aulpbate  of 
ammonia  and  various  forms  of  organic  nitrogen  did  not,  and  attribute  the  nitrification  of  the  lupine 
to  the  fact  that  It  contained  considerable  quantities  of  lime.  The  lime,  to  be  sure,  is  at  the  out- 
start  in  combination  with  organic  materials,  but  by  iu  natural  decomposition  in  the  soil  it  eventu- 
ally changes  into  nitrates  and  carbonates.  The  manure  was  claimed  to  have  favored  nitrification  on 
account  of  its  own  alkalinity,  produced  by  the  biearbonates  of  ammonia  and  potaah  which  it  oon- 
Uins,  and  to  the  lime  in  organic  combinations  in  the  undigested  plant  residue  of  which  the  solid 
excrement  largely  consfsu.  They  further  state  that  the  same  effects  are  produced  in  case  of  cer- 
tain  granitic  soils,  poor  in  lime,  like  that  of  Limousin,  and  that  nitrification  Is  only  produced  when 
the  manures  are  sufllciently  alkaline  or  when  lime  is  introduced. 
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PENNSYLVANIA  TANKAGE  GROUP. 


4 

n 

5 
12. 


6. 
13. 

7. 
14. 


DRIED  BLOOD  GROUP. 


NITRATE  OF  SODA  GROUP. 


Total  Crop. 
Grammes. 


No.  of  Plot. 

2 

9 

3 175.3 

7 180.6 


152.7 
124.»5 


113.0 
141.3 


Kernels.     Total  Crop. 
Grammes.  ,  Grammes. 


60.9 
69.5 


50.0 
46.6 


34.5 
37.2 


91.3 
118.7 


123.6 
89.1* 


151.5 
93.7 


Kernels. 
Grammes. 


13.1 
6.5 


39.1 
0.0 


9.8 
21.0 


The  gsdn  from  the  use  of  lime  in  coDDection  with  the  **  Pennsyl- 
vania tankage  "  was  very  noticeable  throughout  the  season  and  is 
plainly  indicated  by  the  final  weights.  From  frequent  observa- 
tions during  the  period  of  growth  it  did  not,  however,  appear 
that  the  blood  was  benefitted  by  the  lime  to  a  like  extent.  The 
unfortunate  injury  to  the  plants  in  pots  11  and  13  renders  the 
results  from  the  dried  blood  and  nitrate  of  soda  groups  somewhat 
inconclusive,  yet  it  will  be  seen  that  the  highest  total  yield  from 
either  of  the  limed  nitrate  of  soda  pots  does  not  exceed  that  of  the 
nitrate  of  soda  pot  (No.  6)  which  was  unlimed.  By  a  comparison 
of  the  yield  from  unlimed  pot  4,  with  even  the  highest  yield  from 
the  limed  pots  of  the  dried  blood  group,  we  find  that  the  maximum 
gain  which  might  be  attributed  to  the  lime  in  this  instance  does 
not  equal  the  maximum  gain  represented  in  the  "  Pennsylvania 
tankage"  group. 

Some  of  the  foregoing  results  are,  for  reasons  already  stated, 
unsatisfactory  and  of  themselves  inconclusive,  yet  they  are  worthy 


*Tbe  tops  of  both  sUlks  on  No.  18  were  broken  oif  by  the  storms  sometime  before  harvesting, 
and  one  atalk  In  pot  11  waa  nearly  broken  off  at  the  bate  at  the  same  time. 
16 
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of  farther  examination  in  connection  with  the  results  of  the  field 
tests  which  we  will  now  consider. 

EXPERIMENTS  IN    THE    FIELD. 

Both  field  and  pot  experiments  were  conducted  with  the  idea 
that  one  would  serve  as  a  check  upon  the  other.  The  plots  em- 
ployed for  this  field  experiment  were  18  x  30  feet  and  separated 
from  one  another  by  paths. 

Muriate  of  potash  and  dissolved  bone  black  supplied  potash 
and  phosphoric  acid  at  the  same  rate  to  all  of  the  plots,  the  for- 
mer being  applied  at  the  rate  of  400  pounds  and  the  latter  at  the 
rate  of  1200  pounds  per  acre.  The  nitrogen,  in  each  form,  was 
applied  to  each  plot  at  a  rate  equivalent  to  720  pounds  of  sulphate 
of  ammonia  (containing  20.5  per  cent,  of  nitrogen)  per  acre.  Six 
plots  were  employed,  two  receiving  nitrogen  in  form  of  "  Penn- 
sylvania tankage,"  two  in  form  of  dried  blood  and  two  in  form  of 
nitrate  of  soda.  One  plot  of  each  pair  received  an  additional 
dressing  of  air-slacked  lime  at  the  rate  of  2^  tons  per  acre. 

Indian  com,  which  was  first  planted  upon  the  plots,  was  de- 
stroyed by  crows,  and  as  it  was  already  late  in  the  season  rata 
bagas  or  Swedish  turnips  were  substituted  for  the  corn. 

The  following  shows  the  yields  of  ruta  bagas  from  the  limed 
and  unlimed  plots  of  each  group : 


I 

I  No.  of 
Plot. 


Limed.  Unlimed. 

I  I 
'No.of 


**  Pennsylvania  tankage  "  plots '     c  2 

Dried  blood  plots I     b  2 

Nitrate  ol  soda  plots I    d  2 


Roots. 

Lb>. 
201.5 


Plot.    I 
Tops.  I  Roote. 


Tops. 


Lbs.    I  Lbs.    I  LU. 

103.51  ell    81.51  46.3 

196.5'  107.8'  bl      119.3  67.5 

234.5'  135.0'  dl  '    69.0 


As  will  be  seen  by  the  foregoing  table,  the  dried  blood  gave,  on 
the  unlimed  plots,  37.8  pounds  more  of  roots  and  21.2  pounds 
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more  of  tops  than  the  "  Pennsylvania  tankage,"  but  where  both 
were  nsed  in  connection  with  hme  the  yields  were  practically  the 
same.  It  should  be  noted  here,  that  the  dried  blood  was  neutral 
or  slightly  alkaline,  while  the  tankage  gave  an  acid  reaction,  and 
to  this  circumstance,  which  was  unfavorable  to  its  nitrification, 
may  be  reasonably  attributed  the  inferior  action  of  the  tankage 
on  the  unlimed  plots.  Leaving  out  of  consideration,  as  we  should, 
the  yield  from  No.  11  in  the  pot  experiment  with  Indian  com,'  it 
will  be  observed  that  the  results  of  the  two  experiments  are  prac- 
tically in  accord,  both  showing  that  the  blood  produced  better 
results  than  the  "  Pennsylvania  tankage  "  when  employed  without 
lime,  but  that  when  employed  with  lime  the  "  Pennsylvania  tank- 
age" was  fully  equal,  if  not  superior,  to  the  blood. 

From  the  pot  experiments  with  Indian  com  it  did  not  appear 
that  lime  had  been  of  decided  benefit  when  used  in  connection 
with  nitrate  of  soda,  but  in  the  plot  experiment  with  ruta  bagas 
the  beneficial  action  of  lime  in  connection  with  the  nitrate  was 
extremely  marked.  This  striking  difference  in  the  action  of  lime 
in  connection  with  nitrate  of  soda  on  ruta  bagas  and  Indian  corn 
finds  its  probable  explanation  in  the  idea  that  the  latter  was  much 
better  able  to  thrive  on  the  acid  soil  than  the  former.  The  Indian 
com  not  being  seriously  affected  by  the  degree  of  soil  acidity 
which  existed,  was  capable  of  utilizing  the  nitrate  nitrogen  which 
was  placed  at  its  disposal,  but  in  the  case  of  the  ruta  bagas  no 
amount  of  available  nitrogen  could  be  profitably  utilized  by  the 
plant  until  the  conditions  for  root  development  were  rendered 
possible  by  the  neutralizing  action  of  the  lime.  For  the  above- 
mentioned  reason  the  results  with  ruta  bagas  fail  to  show  the 
action  of  lime  in  rendering  available  the  organic  nitrogen  of  the 
blood  and  ''  Pennsylvania  tankage."  The  fact  that  the  lime  was  of 
little  or  no  benefit  in  connection  with  nitrate  of  soda  in  the  pot 
experiment  with  Indian  com  furnishes  very  conclusive  evidence 
of  the  fact  that  the  latter  was  not  seriously  affected  by  the  soil 

>  8c«  psgea  M7-270. 
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acidity  and  conseqaently  we  are  forced  to  the  concIusioD  that  the 
beneficial  action  of  the  lime  in  connection  with  the  organic  forms 
of  nitrogen  as  shown  by  the  pot  experiments  mast  have  been  due 
to  its  having  aided  in  the  transformation  of  their  nitrogen  into 
nitrates.  The  beneficial  action  of  the  lime  in  the  same  connection 
in  the  experiment  with  ruta  bagas  is  therefore  doubtless  attribut- 
able to  two  causes,  viz.,  to  its  direct  neutralizing  action  and  to  its 
having  thereby  aided  nitrification. 
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The  scope  of  the  work  of  the  Chemical  Division  has  been  much 
enlarged  during  the  past  year,  owing  to  cooperation  with  the 
Agricultural  Division  in  the  carrying  out  of  field  and  pot  experi- 
ments. The  result  of  this  cooperation  has  been,  not  to  lessen  in 
any  way  the  duties  of  those  in  charge  of  that  division,  but  rather 
to  increase  the  total  volume  of  experimental  work.  Considerable 
time  was  consumed  in  the  early  part  of  the  year  in  completing  the 
analyses  and  in  preparing  and  forwarding  the  soils  and  various 
refuse  materials  which  were  contributed  by  this  Division  to  the 
Agricultural  Experiment  Stations'  exhibit  at  the  World's  Colum- 
bian Exposition  at  Chicago. 

One  hundred  and  five  brands  of  fertilizing  materials  were  col- 
lected and  analyzed  during  the  year  in  connection  with  the  State 
Fertilizer  Inspection.  The  results  of  these  analyses  together  with 
comments  thereon  and  a  general  summary  of  their  showing  for 
the  year  have  been  prepared  for  publication,  and  are  embodied  in 
Bulletins  23,  24  and  26.  The  latter  Bulletin  also  contains  an 
article  on  the  potato  scab,  issued  in  connection  with  Mr.  J.  D. 
Towar,  assistant  agriculturist. 

Considerable  analytical  work  has  been  done  for  the  agricultural 
and  other  divisions,  and  in  connection  with  the  field  and  pot  ex- 
periments which  were  conducted  conjointly  by  the  Agricultural 
and  Chemical  Divisions.  The  balance  of  the  chemical  work  has 
been  the  analyses  of  waters  and  fertilizing  materials  of  various 
descriptions  which  have  been  forwarded  for  examination,  and  in 
preliminary  investigation  of  soils  relative  to  their  acidity.    A  por- 
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tion  of  these  analyses  is  to  be  found  under  the  head  of  '^ miscel- 
laneous" analyses,  in  Bulletin  23,  and  the  balance,  excepting  such 
as  were  made  in  connection  with  the  experimental  work  of  the 
station  and  which  will  appear  in  their  proper  connection,  is  in- 
cluded in  this  report. 

The  number  of  applications  to  this  Division  for  information  on 
various  topics  has  decidedly  increased,  and  makes  the  labor  of 
correspondence  not  an  inconsiderable  one. 

What  was  said  in  my  last  report  in  relation  to  the  need  of  more 
laboratory  space  has  received  additional  emphasis  through  the  in- 
creased demands  made  upon  this  Division. 

I  consider  the  Station  fortunate  in  having  retained  the  services 
of  Mr.  B.  L.  Hartwell  during  the  past  year.  His  interest  in  every- 
thing which  pertains  to  the  welfare  of  the  Station,  and  his  care  in 
executing  whatever  is  entrusted  to  him,  has  done  much  to  give  the 
work  of  the  Divison  whatever  of  value  it  may  possess. 

MISCELLANEOUS  ANALYSES. 

150.  Tankage  or  Animal  Dust.  This  material  was  used  in  con- 
nection with  muriate  of  potash  and  other  chemicals  in  certain 
field  experiments  conducted  at  the  Station  in  1893.  It  consists  of 
meat,  bone  and  a  small  quantity  of  blood.  Owing  to  its  having- 
been  subjected  to  steam  pressure  for  some  hours  the  bone  is  quite 
soft  and  friable.  Purchasers  should  demand  that  the  material  be 
finely  ground. 

Per  cent. 

Water 13.72 

Phosphoric  Acid 14.28 

Nitrogen 5  34 

151.  Dissolved  South  Carolina  Bock.  This  material  was  used 
by  the  Station  in  field  experiments  in  1893. 

Per  cent. 

Water 9.83 

Soluble  Phosphoric  Acid 13.24 

Reverted        "  "    2.76 

Insoluble       *'  "    O.W 

Total  "  **    16.63 
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152.  High  Grade  Sulphate  of  Potash.  To  be  used  by  the  Sta- 
tion in  1894.  Purchasers  of  this  material  should  be  on  their 
guard,  for  certain  dealers  are  offering  the  "  Double  Sulphate  of 
Potash  and  Magnesia "  which  contains  but  about  27  per  cent,  of 
potash,  under  the  name  of  "  High  grade"  sulphate  of  potash. 

Per  cent. 

Water 2 .  36 

Potash  (Potassium  Oxide) 48. 17 

153.  Besiduum  from  the  washings  of  old  rubber  boots  and  shoes 
which  had  been  treated  with  potash  and  vitriol  to  separate  the 
rubber  from  the  felt  linings,  etc.  Sent  by  N.  N.  Cole,  Bristol,  R.  I. 
This  sample  possessed  but  slight  fertilizing  value,  and  consisted 
chiefly  of  water,  rubber  and  sand. 

154.  Fertilizer  made  from  800  lbs.  of  cotton-seed  meal  and  1200 
lbs.  of  cotton-hull  ashes.  Sent  by  Benj.  F.  Smith,  Pawtucket, 
R.  I. 

155.  Wood  ashes  sent  by  S.  B.  Champlin  &  Son,  74  Chestnut 
St.,  Providence,  B.  I. 

168  154  165 

Per  cent.  Per  cent.  Per  cent. 

Water 12.98  9  69  13.13 

Phosphoric  Acid trace  3.73  1.33 

Potash  (Poussium  Oxide) 0.03  9.00  5.24 

Nitrogen 0.18  4.80 

156.  Acme  Crude  Plaster  from  Lone  Star  Plaster  Co.,  Quanah, 
Texas.  Sent  by  Starkweather  &  Williams,  *25  Exchange  Place, 
Providence,  B.  I. 

Per  cent. 

Water 12.57 

Lime  (Calcium  Oxide) 31.18 

Potash  (Potassium  Oxide)  2.46 

Sulphuric  Acid  (S  O,) 41.26 

Carbonic  Acid  (CO,) 1 .10 

157.  Residuum  from  indigo  dye  vats  at  the  Clyde  Print  Works. 
Sent  by  H.  L.  Greene,  River  Point,  R.  I. 
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Per  cent. 

Loss  by  drying  at  lOO*'  C 27.34 

*'      **   ignition 33.73 

Silica 11 .56 

Lime  (Calcium  Oxide) 21  31 

Iron  Oxide  (Fe,  O,)    .   9.44 

Carbonic  Acid  (C  O,) 14.41 

Sulphuric  Acid  (S  O.) 2.70 

Nitrogen   0.22 

Phosphoric  Acid trace. 

Reaction  decidedly  alkaline. 

ANALYSES  OF  WATER  SENT  FOR  EXAMINATION. 
(Parts  per  million.) 


No.: 

I 


Party  teDdlDg,  and  locality. 


158;  II.  H.  Huntington,  Newport.. 

159  G.  VV.  Madison,  E.  Greenwich. 
I 

160  E.W.Flske,  Cumberland  Hill, 
I        (well  water) 

161|  E.  W.  Fiske,  Cumberland  Hill, 
I        (spring  water) 

162  H.  P.  Wood,  East  Greenwich. 
I 


Date  of 
Aoalyalfl. 

Actual 
Ammonia 

Albnmlnoid 
Ammonia. 

Sept. 

0.01 

0.02 

Nov.  22 

0.10 

0.16 

Dec.  18 

0.04 

0.03 

Dec.  18 
Dec.  18 

0  15 
0.04 

0.06 
0.03 

Chlo- 
rine. 


Remarks. 


18.0  I  Good.' 

10.0  Isuspici- 
I    ous.' 

4.50  Good. 

4  50  Bad. 
TS.OOlGood.' 


*  Tbe  blgta  chlorine  In  these  samples  was  doabtless  due  to  the  close  proximity  of  the  oeeao  and 
the  presence  of  salt  from  that  source,  and  not  to  sewage  contaminatiou. 

*  Tbe  considerable  amount  of  both  forms  of  ammonia,  with  rather  low  chlorine,  indieates  con- 
tamination with  organic  matter,  and  we  are  informed  that  moss  was  put  in  the  bottom  of  the  well  to 
keep  out  quicksand,  to  which  the  ammonia  Is  doubtless  attributable.  AJtrtt-clast  vnUer  $houid  not 
contain  so  much  ammonia,  but  the  fact  that  the  contamination  is  of  eegetabU  origin  renders  it  lets 
objectionable  and  dangerous  than  otherwise. 
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APPLYING  LIQUID  MANURE  WITH  HYDRANT  WATER. 

A  new  method  has  recently  been  developed  by  means  of  which 
liquid  manures  can  be  mixed  with  the  water  from  the  water  pipes 
within  ordinary  three-fourth  inch  garden  hose,  and  caused  to  flow 
through  the  hose  by  the  force  imparted  to  it  by  the  water  with 
which  it  is  mixed.  By  this  method  liquid  manures  can  be  easily 
applied  to  plants  in  the  greenhouse  or  at  any  point  within  reach 
of  the  hose  at  the  rate  of  five  to  ten  gallons  per  minute  by  one 
man.  The  process  is  as  follows :  A  brass  casting  (which  is  known 
as  the  "Kinney  Pump")  is  coupled  to  the  hose  at  any  convenient 
point,  or  it  may  be  attached  to  a  faucet.  To  the  end  of  this  one 
or  more  lengths  of  three-fourth  inch  garden  hose  is  attached.  At 
the  side  of  the  casting  another  piece  of  three-quarter  inch  hose 
long  enough  to  reach  into  the  manure  tank  or  cask  is  also  at- 
tached. When  the  faucet  is  opened  the  water  in  passing  through 
the  casting  forms  a  partial  vacuum  in  a  chamber  within,  the  liquid 
manure  from  the  tank  rushes  up  through  the  side  hose  into  the 
chamber  where  it  comes  in  contact  with  the  water,  a  portion  of  the 
liquid  manure  in  the  chamber  adheres  to  the  jet  of  water  and  is 
carried  along  with  it  into  the  hose.  More  liquid  manure  takes  itB 
place  and  is  likewise  carried  away,  thus  a  current  is  formed  and 
the  liquid  manure  flows  steadily  up  from  the  tank  and  into  the 
hose,  where  under  ordinary  conditions  it  is  mixed  with  about  an 
equal  volume  of  water.    If  the  suction  hose  is  twenty-five  feet  or 
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more  long  or  the  passage  of  the  liquid  is  in  any  way  impeded  a 
smaller  proportion  of  the  fertilizer  may  enter  the  hose. 

The  final  strength  of  the  solution  may,  however,  be  regulated 
either  by  placing  a  diaphragm  in  the  side  opening  of  the  casting 
or  by  making  the  solution  in  the  tank  more  or  less  concentrated. 
When  coarse  material  is  used  in  making  the  liquid  fertilizer  to  be 
applied  by  this  method  a  sufficiently  clear  solution  may  be  ob- 
tained to  prevent  the  possible  clogging  of  the  suction  hose,  by 
placing  a  well-weighted,  close-fitting  cover  over  the  material  when 
it  is  first  placed  in  the  cask  or  tank,  and  then  introducing  the  water 
at  the  bottom  of  the  receptacle  and  forcing  it  up  through  the 
manure,  where  it  can  be  drawn  off  above  the  cover. 

Fig.  1  is  from  a  photograph  of  the  pump. 

Fig.  2  is  from  a  photograph  of  two  pumps  attached  to  hose,  one 
of  which  is  used  for  applying  liquid  manure  and  the  other  insec- 
ticides or  fungicides. 

NEW  VARIETIES  OF  STRAWBERRIES. 

Only  two  of  the  newer  varieties  of  strawberries  that  have  yet 
been  thoroughly  tested  here  have  developed  any  special  meril; 
upon  these  grounds.  These  are  the  Lady  Rusk  and  Number  24, 
descriptions  of  which  have  been  given  in  Bulletin  No.  22,  of  this 
Station,  pages  46  and  47.  It  is  not  probable  that  either  of  these 
will  ever  become  standard  varieties,  yet  they  have  proved  superior 
varieties  here.  The  Lady  Rusk  is  remarkably  productive,  and  the 
fruit  is  of  fair  size  and  quality.  The  Number  24  is  also  productive 
and  the  fruit  is  of  the  largest  size  and  ripens  with  the  Gandy  or 
late  in  the  season.  In  many  localities  the  foliage  of  the  Lady 
Rusk  plants  has  blighted  so  badly  that  it  has  been  pronounced 
worthless.  The  leaves  have  not  blighted  here.  But  little  is  yet 
known  concerning  the  adaptability  of  the  Number  24  to  soils,  ete., 
excepting  in  a  few  localities.  In  order  that  these  kinds  should 
be  grown  in  other  parts  of  the  State,  two  hundred  and  twelve 
packages  of  these,  with  some  other  plants,  have  been  distributed 
during  the  year  to  citizens  of  the  State  in  accordance  with  the 
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conditions  mentioned  in  Bulletin  No.   22  of  this  Station,  page 
57. 

EXAMINATION    OF    SEEDS. 

Apparatus  consisting  of  a  seed  germinator  with  porous  clay 
sprouting  cups,  designed  after  those  used  at  the  Seed  Control 
Station  at  Zurich,  Switzerland,  and  delicate  scales  for  the  de- 
termination of  the  percentages  of  impurities  have  been  provided. 
A  number  of  preliminary  examinations  of  samples  of  seeds  ob- 
tained of  different  dealers  have  been  made  during  the  year. 
While  it  is  yet  too  soon  to  report  the  results  of  these  examina- 
tions, two  facts  may  be  mentioned.  1st — That  the  percentage  of 
seeds  that  had  the  power  of  germination  when  placed  under 
favorable  circumstances  was  smaller  in  several  of  the  samples 
than  the  European  standard  for  that  kind  of  seeds.  2d — ^That 
the  percentages  of  weed  seed  found  in  some  of  the  samples  of 
grass  seed  was  too  large.  It  appears  quite  evident  that  further 
examinations  of  samples  of  grass  and  grain  seeds  will  prove  that 
some  of  the  most  noxious  of  weeds  are  being  rapidly  introduced 
into  our  meadows  as  the  result  of  using  seeds  which  have  been 
carelessly  grown. 
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EXPERIMENTS  WITH  TURKEYS  (TWO  SEASONS.) 

Early  in  1892,  the  Poultry  Division  was  authorized  to  attempt 
to  aid  the  turkey  industry  of  the  State,  and  investigations  were  at 
once  made  to  learn  the  cause  of  the  decline  in  the  production  of 
Bhode  Island  turkeys.  A  wild  gobbler  was  procured  from  Mary- 
land, and  an  attempt  made  to  cross  him  with  domestic  turkeys, 
that  vigorous  stock  might  be  secured  for  distribution  about  the 
State,  but  we  were  unsuccessful  the  first  season.  A  lot  of  turkeys 
were  reared  from  domestic  stock,  however,  and  experiments  were 
carried  on  with  them.  A  shed  built  for  turkeys  was  used  for 
roosting  quarters  with  unsatisfactory  results,  and  the  effect  of  con- 
finement and  different  foods  on  young  turkeys  was  also  studied. 
Our  success  in  raising  them  was  no  greater  than  that  of  others  in 
this  neighborhood,  50  per  cent,  of  young  and  old  being  lost,  but 
considerable  was  learned.  Early  in  1893  several  wild  cross  gob- 
blers were  bought  in  the  West,  and  an-angements  were  made  with 
successful  turkey  raisers  in  this  State  to  breed  from  them  and  sup- 
ply the  Poultry  Division  with  as  many  of  the  best  of  their  progeny 
as  might  be  required  for  distribution  for  breeding  purposes.  An- 
other attempt  was  also  made  to  breed  the  wild  gobbler  with  Rhode 
Island  and  Western  bronze  hens,  this  time  with  success.  The  half- 
wild  young  were  found  to  be  active,  hardy  and  unusually  heavy 
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and  firm  in  flesh.  They  were  fed  differently  from  those  raised  the 
first  season,  and  few  were  lost.  Bulletin  No.  25,  on  "  the  Produc- 
tion of  Turkeys,"  published  in  September,  1893,  giyes  a  detailed 
account  of  experiments  carried  on  for  two  seasons,  the  methods 
followed  by  various  successful  Rhode  Island  turkey  raisers,  and 
much  information  relating  to  wild  turkeys  and  their  crosses,  with 
illustrations.  As  the  edition  of  this  Bulletin,  with  the  exception 
of  a  few  copies  reserved  for  libraries  and  public  institutions,  is 
exhausted,  the  illustrations  used  therein  are  here  reproduced. 

DISTRIBUTION  OF  WILD  CROSS  BREEDING  STOCK. 

A  large  number  of  three- eighths  and  one-quarter  wild  turkeys 
having  been  reared  for  this  purpose,  the  Poultry  Division  offered 
in  the  Bulletin  mentioned,  (No.  25)  to  furnish  farmers  of  the  State 
with  these  birds  at  about  what  they  cost  the  Station.  Although 
not  as  many  improved  this  opportunity  as  could  have  been  de- 
sired, enough  have  been  disposed  of  to  pretty  thoroughly  distri- 
bute this  blood  about  the  State,  and  it  will  doubtless  have  a  pro- 
nounced and  lasting  effect  upon  the  turkey  stock.  That  it  will 
have  anything  but  a  beneficial  effect  we  do  not  think  possible, 
unless  the  turkeys  are  so  bred  as  to  make  the  proportion  of  wild 
blood  greater  than  one  fourth.  In  that  case  they  may  be  wilder 
and  smaller  than  is  desired  for  practical  purposes.  Mr.  Tucker 
of  Prudence  Island,  reared  last  season,  three  hundred  turkeys 
from  three-quarter  wild  gobblers  furnished  by  the  Station,  and 
assures  us  that  while  these  three-eighths-wild  birds  were  not  as 
tame,  he  was  able  to  manage  them  all  right,  and  that  of  those  that 
hatched,  more  lived  than  of  any  other  lot  that  he  has  ever  had, 
and  they  were  larger,  more  uniform  in  size,  ate  heartier,  fatted 
quicker  and  were  plumper  and  handsomer  when  dressed.  An  ex- 
hibit of  young  half-wild  and  three-eighths- wild  turkeys  was  made 
at  the  Washington  County  and  State  Fairs,  and  at  the  winter 
Poultry  Show  of  the  R.  I.  Poultry  Association. 
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Wild  cross  birds  have  been  disposed  of  as  follows : 

Abbott  Kun Capt.  N.  W.  Sutton. .  1  three-eighths  wild  gobbler. 

Block  IsJand John  Hayes 1     ''         "         "  " 

"  *'    Wm.  P.  Lewis 1  half  wild  bronz«i  cross  gobbler. 

Bristol C.  H.  Coggeshall 1    ''       "        "  '*  " 

Bristol  Ferry Wm.  A.  Chase 1  three-eighths  wild  gobbler. 

Carolina A.E.Brown 1      ''         "  "  '' 

Centredale Wm.  A.  Sweet 1      "         "  "  *' 

Charlestown Perry  G.  Hoxsie 1      "         ''  "         " 

Crompton Henry  C.  Brown 1      ^'  "  '•  " 

East  Greenwich Mrs.  L.  S.Reynolds...  1      "         "  '*  " 

"  *»        T.  G.  Mathewson....  1     "  **         "  " 

Greenville Lucius  B.  Steere 1      '^  "  ''  " 

Kenyon Geo.  W.  Chaffee 1      ''  **  "  ** 

Kingston Stutely  Sherman 1  half  wild  bronze  cross  gobbler. 

Liberty Allan  N.  Hoxsie 1    "       "        "  "  " 

»'•       "  •'      2    "       ''        "  ''      hens. 

Little  Compton P.  W.  Alniy,  Jr 1  three-eighths  wild  gobbler. 

Narraganselt  Pier.. . .  Browning  &  Chappell.l  half  wild  bronze  cross  gobbler. 

''  "  W.  C.  Gardiner 1  three-eighths  wild  gobbler. 

Nasonville F.  E.  Bartlett 1  half  wild  yearling Enty  gobbler. 

Newport,  Fort  Adams. E.  St.  John  Greble. . .  1  three-eighths  wild  gobbler. 

Niantic Chas.  F.  Eldredge. .   .  .1  half  wild  bronze  cross  gobbler. 

Paw  tucket F.  E.  Sayles 2  three-eighths  wild  gobblers. 

"        Wm.  Westcott 2     **  "  "     hens. 

Peacedale R.  G.  Hazard 1  half  wild  bronze  cross  gobbler. 

"        Wm.  A.  Watson 1    "        ''        "         "  *' 

Point  Judith J.  K.  Brown 1  three  eighths  wild  gobbler. 

Portsmouth W.  L.  Sisson 1  half  wild  bronze  cross  gobbler. 

"  "  "    2    "        "        *'         "      hens. 

Providence J.  J.  Bundy 1  three-eighths  wild  gobbler. 

Rocky  Brook Chas.  H.  Pope,  Jr 1  half  wild  bronze  cross  gobbler* 

"  ''    "  '*        3  three-eighths  wild  hens. 

Spring  Green MissesE.&H.  Francis. 1      '*  "  *'    gobbler. 

Tiverton D.D.Humphrey 1      ''         ''  ''  " 

Wakefield O.W.Nichols 1      "  ''  *'  "^ 

Warren M.  W.  Quann 1  half  wild  bronze  cross  gobbler. 

Westerly CourtlandP.Chapman.l    "        "        "         '*  " 

"        J.  Andrew  Chase 1  three-eighths  wild  gobbler. 

West  Kingston Mrs.  J.  G.  Clark 1     "  "'         "  '• 

Wickford Robert  B.  Thomas.   ..1      '^  ''         ''         '' 

Woodville N.A.Collins 1      *'  ''         ''         '* 

Wyoming H.P.Clark 1      *•  ''  **  '' 

We  have  also  procured  for  several  of  the  above  parties,  fine 
Bhode  Island  turkey  hens  for  breeding^  with  these  gobblers. 
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The  three-eighths  wild  gobblers  were  from  Prudence  Island, 
bred  from  the  Enty  gobbler,  and  were  sold  outright.  The  half 
wild  gobblers  were  reared  on  the  Station  farm  from  the  Old  Mary- 
land wild  gobbler,  and  were  sent  out  on  condition  that  the  Station 
have  the  privilege  of  buying  them  back  at  the  price  received  for 
ihem,  after  they  have  been  kept  one  year.  As  these  two  strains 
are  unrelated,  one  having  an  Enty  bird  may  procure  a  descendant 
of  the  Maryland  gobbler  from  any  one  that  has  bred  from  the  half 
wild  or  vice  versa^  and  thus  secure  another  infusion  of  hardy,  un- 
related blood,  without  getting  too  much  of  the  wild  strain  or  be- 
ing put  to  the  expense  and  uncertainty  of  sending  out  of  the 
State. 

As  farmers  may  now  be  able  to  get  the  part  wild  stock  of  some- 
one in  their  vicinity,  the  Poultry  Division  probably  will  not  again 
attempt  to  furnish  any  number  of  birds,  but  will  endeavor  to  see 
that  the  supply  in  this  State  is  kept  up,  and  will  assist  any  one  in 
procuring  such  birds  for  breeding. 

The  coming  season  a  *^  Laughlin,"  half  wild  gobbler  now  two 
years  old  and  of  entirely  different  stock  from  those  sent  out,  will 
be  bred  with  a  few  fine,  large  bronze  hens  that  are  two  and  three 
years  old.  Their  eggs  will  not  be  hatched  on  the  Station  farm, 
but  will  be  sold  to  Rhode  Island  farmers.  While  poultry  work 
may  be  properly  carried  on  here,  it  is  impossible  to  keep  many 
turkeys,  on  the  Experiment  Station  farm,  as  they  wander  over  and 
interfere  with  the  crops  grown  for  experimental  purposes. 

This  Department  could,  we  think,  properly  carry  on  more  ex- 
tensive experiments  with  turkeys.  It  might  be  well  to  make  a 
careful  test  of  the  leading  varieties  as  to  hardiness,  growth,  early 
maturity  and  desirable  market  qualities,  compare  the  various 
methods  of  raising  and  feeding  young  turkeys  and  experiment  in 
crossing  the  various  varieties.  This  would  be  expensive,  would 
necessitate  hiring  a  large  pasture  farm  for  three  or  more  years 
as  well  as  a  man  to  take  charge  of  the  flocks,  and  without  special 
appropriation  in  addition  to  the  funds  at  present  available  at  the 
Experiment  Station,  can  hardly  be  undertaken.    The  resolte  of 
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Half  Wild.  Pure  Wild. 


Domestic.  Half  Wild. 


Turkey  Gobblers  at  the  Experiment  Station. 


Pure  Wild  Gobbler  Bred  in  Confinement. 
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Three  Eighths  AVild  Tirkeys.     Prudence  Island. 


Mr.  Bloodcjood's  Flock  of  White  Holland  Tirkeys. 
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307  Just  Repoke  Thanksgiving. 


Part  of  the  207  Just  Befokk  Thanksgiving. 
Bkgwning  &  Chappeli/s  Tuhkeys. 
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Hkkkdino  Tukkkys. 


BiiowNiNQ  &  Chappeli.'s  Turkeys,  a  flock  of  foktv-seven,  in  August. 
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such  work,  however,  if  successfully  carried  out,  would  be  of  great 
value,  Dot  only  to  the  State  but  to  the  whole  country. 

CATCHING    TURKEYS  IN  THE  FALL. 

Beginners,  especially,  have  much  difficulty  in  securing  their 
turkeys  when  they  desire  to  kill  and  market  them.  A  bungling 
and  unsuccessful  attempt  to  catch  a  flock  may  make  them  so  sus- 
picious that  they  cannot  be  surrounded  or  approached  the  re- 
mainder of  the  season.  Bepeated  attempts  to  catch  them  increases 
their  wildness,  and  frequently  the  only  way  to  secure  them  has 
been  to  shoot  them.  This  is  more  apt  to  be  the  case  if  the  stock 
contains  wild  blood.  Old  hands  at  the  business  have  learned  by 
experience  the  proper  course  to  pursue.  The  usual  plan  is  to  get 
the  birds  into  a  barn  or  carriage  shed  and  shut  them  in.  In  order 
to  do  this  they  are  fed  for  a  long  time  in  front  of  or  just  within 
the  place  in  which  they  are  to  be  caught.  Later,  the  feed  is 
placed  within  the  building  and  they  become  so  familiar  with  it 
that  they  are  unsuspicious  when  within.  The  feeder  takes  pains 
not  to  appear  to  notice  or  watch  them  and  moves  about  very 
slowly  and  quietly.  When  they  are  to  be  caught  the  doors  of  the 
building  are  suddenly  closed  or  a  covered  yard  of  wire  netting  is^ 
built  in  front  of  the  building  and  closed  when  all  are  in.  Usually 
when  they  find  they  are  confined  they  become  frightened  and  fly 
back  and  forth  or  huddle  up  in  corners,  and  sonaetimes  many  are 
smothered  beneath  the  pile  of  frightened  birds.  In  flying  back 
and  forth  against  the  netting,  their  wings  become  bruised  and 
their  appearance  when  dressed  is  injured.  To  overcome  this 
drawback,  certain  raisers  have  improved  the  usual  make -shift 
catching  place  by  building  a  long,  low,  dark  pen,  back  of  the 
barn  or  shed.  This  pen  extends  alongside  of  the  building,  and  is 
at  right  angles  with  the  entrance  to  it,  and  at  the  extreme  end  is 
about  two  feet  high.  Up  to  the  time  of  their  being  caught  the 
end  is  left  open  and  the  birds  frequently  find  their  way  through 
it.     When  closely  approached  from  the  front  when  feeding  in  the 
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building,  they  rely  upon  this  means  of  escape  and  are  not  frigfht- 
ened.  When  they  are  to  be  caught,  only  what  the  pen  will  com- 
fortably take,  are  driven  in.  They  do  not  discover  that  the  end  is 
closed  until  it  is  too  late  to  try  to  turn  back.  The  turkeys  that 
are  not  to  be  caught  are  first  driven  away,  otherwise  they  may  be 
alarmed  and  become  unmanageable.  No  turkey  that  is  thus 
caught  and  has  learned  the  mysteries  of  the  trap  is  ever  allowed 
to  escape  or  its  suspicions  would  be  communicated  to  the  others. 
When  shut  in  this  pen  they  are  quiet,  and  when  a  man  goes  to 
catch  them  there  is  no  struggle,  he  simply  reaches  out  and  takes 
them  by  the  legs.  The  pen  is  too  dark  and  narrow  for  them  to 
fly  and  too  low  for  them  to  crowd  one  upon  another. 

A  STUDY  OF  THE  DISEASES  OF  TUBKEYS. 

The  bodies  of  most  of  the  young  turkeys  that  died  on  the  Ex- 
periment Station  farm  were  secured  and  examined,  and  in  almost 
every  instance  their  livers  were  found  to  be  diseased  and  spotted. 
Of  the  few  which  died  when  nearly  mature,  part  had  badly  dis- 
eased livers,  while  the  remainder  seemed  to  have  had  simple 
acute  diarrhcea.  Of  those  sent  to  us  from  other  parts  of  the 
State  that  had  died  of  "  Black  Head "  at  maturity  or  when  be- 
ing fattened,  the  livers  were  one  mass  of  hardened,  yellow 
lumps.  Whether  this  trouble  originates  in  a  digestive  derange- 
ment which  gradually  causes  morbid  changes  in  the  liver,  or  is 
directly  due  to  infection,  we  cannot  say.  Sections  of  these  livers 
preserved  in  alcohol  have  been  sent  to  Dr.  Theobald  Smith,  Chief 
of  the  Division  of  Animal  Pathology,  Bureau  of  Animal  Industry 
of  the  U.  S.  Department  of  Agriculture  at  Washington,  who 
thinks  the  specimens  indicate  that  there  is  aji  infectious  disease 
to  be  dealt  with,  but  cannot  fully  determine  without  fresh  mate- 
rial, which  we  have  not,  up  to  this  date,  been  able  to  secure. 

A  knowledge  of  the  cause  of  a  disease  is  a  great  help  in  show- 
ing how  it  should  be  dealt  with,  but  much  may  be  done  before 
we  get  that  knowledge. 
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Although  the  greatest  trouble  in  raising  turkeys  may  be  due  to 
a  lack  of  vigor  or  hardiness, — the  result  of  breeding  from  youngs 
inferior  or  closely  related  stock, — there  is  no  question  but  that 
turkeys,  as  well  as  other  living  creatures,  are  liable  to  be  de- 
stroyed by  diseases  which  even  the  most  vigorous  may  not  es- 
cape if  exposed  to  the  most  virulent  form.  Over- feeding,  under- 
feeding, lack  of  exercise  and  various  influences  may  make  in- 
dividuals more  susceptible,  but  certain  infections  are  so  powerful 
as  to  overcome  even  the  strongest  and  finest  specimens.  If 
Black  Head  is  a  disease,  even  though  the  cause  is  yet  unknown, 
certain  general  principles  may  be  followed  in  preventing  or  stamp- 
ing it  out. 

Cholera,  scarlet  fever,  diphtheria,  and  many  other  serious  dis- 
eases which  afflict  man  are  all  prevented  from  becoming  general 
by  nearly  the  same  means.  These  diseases  are  propagated  by 
germs  given  off  by  the  patient.  If  infected  persons  are  not  im- 
mediately separated  from  the  well,  and  isolated, — prevented  from 
coming  in  contact  with  others, — they  would  cause  an  epidemic, 
which  once  well  started,  might  sweep  the  country.  Not  only  are 
such  patients  kept  in  quarantine,  but  those  who  care  for  them  are 
also  prevented  from  coming  in  direct  contact  with  the  well.  When 
the  disease  has  run  its  course,  the  patient,  the  attendants,  the 
rooms  occupied,  and  every  article  that  the  germs  may  have  come 
in  contact  with  are  disinfected, — cleansed  with  some  solution  that 
kills  germs.  If  this  is  properly  done  all  of  the  germs  within  doors 
are  destroyed.  If  this  were  not  done  every  one  using  the  same 
rooms,  clothing  or  articles  in  the  room  would  be  liable  to  infec- 
tion, even  a  long  time  after  the  patient  had  vacated  the  premises. 
Germs  of  disease  may  dry  up,  and,  if  not  destroyed,  again  be- 
come active  a  long  time  after,  if  given  suitable  soil  to  grow  in. 
They  grow  faster  and  multiply  with  greater  rapidity  in  some  soils, 
and,  as  in  the  case  of  weeds  grown  in  sand  and  rich  loam,  the 
ranker  the  growth,  the  more  rapidly  they  spread,  the  greater  the 
number  of  germs  thrown  off  and  the  greater  their  power.  Living 
surfaces  having  healthy  secretions  are  poor  soils  for  germs,  while 
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abnormal  secretions  may  enable  them  to  thrive.  Filth  and  de- 
cayingf  matter  nourish  certain  germs.  Healthy  organs  resist  and 
may  destroy  a  certain  quantity  of  disease  germs,  but  may  be  over- 
come by  a  much  greater  number. 

A  fowl  having  a  simple  cold  may  in  a  locality  where  there  has 
been  no  roup  have  simple  catarrh  a  long  time  and  then  get  well 
without  having  anything  else,  while  the  same  fowl  in  queu^rs 
where  many  fowls  have  had  the  virulent  roup  will,  unless  washed 
with  a  disinfectant,  get  the  offensive  symptoms  in  a  short  time. 

Immediate  isolation  and  disinfection  should  be  as  promptly  en- 
forced in  the  case  of  diseased  fowls  as  with  diseased  persons.  If 
Black  Head  is  contagious,  as  supposed,  it  could  have  been  pre- 
vented from  becoming  so  general  if  vigorously  attended  to  when 
it  first  appeared,  and  may  now  be  stamped  out  in  this  State  by 
means  similar  to  those  used  by  any  Board  of  Health.  Every  in- 
fected flock  is  a  menace  to  other  flocks.  Kill  and  burn,  or  bury 
deep  all  diseased  birds,  disinfect  that  which  they  have  contam- 
inated, if  possible,  and  remove  the  survivors  to  fresh,  uncontam- 
inated  land,  and  keep  this  up.  Other  turkeys  should  be  pre- 
vented from  going  on  to  the  infected  land.  This,  in  combination 
with  the  use  of  vigorous  stock  only,  bred  and  fed  and  cared  for 
according  to  the  best  methods,  should  do  away  with  the  mortality 
among  turkeys. 

TAPE  WORMS  IN  TURKEYS. 

Last  September  when  visiting  a  turkey  raiser  in  this  State  who 
was  occasionally  losing  turkeys,  we  secured  of  him  a  bird  that  had 
just  died,  apparently  of  bowel  trouble,  and  took  it  home  for  dis- 
section. A  thorough  examination  was  made  to  find  the  cause  of 
death.  Upon  opening  the  abdominal  cavity  nothing  out  of  the 
way  was  seen,  the  liver  and  other  organs  being  apparently  in  a 
normal  condition.  When  the  alimentary  canal  was  laid  open  its 
entire  length,  it  was  found  to  contain  a  large  number  of  very 
slender  tape  worms,  in  all  stages  of  growth,  from  a  quarter  of  an 
inch  long  to  18  inches  or  more  in  length.    In  some  parts  of  the 
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bowel  they  were  extended  their  entire  length,  and  in  others  lar^e 
nnmbers  were  bunched  or  knotted  tog'efcher  almost  plugging  the 
opening.  As  many  as  forty  were  secured  and  when  dropped  in 
alcohol  were  quite  lively  for  a  time.  Since  this  we  have  endeav- 
ored to  secure  other  birds  similarly  aflfected,  but  owing  to  the 
lateness  of  the  season  none  have  been  found.  In  response  to  our 
inquiries,  a  number  of  turkey  raisers  inform  us  that  they  have 
known  whole  flocks  of  turkeys  to  have  tape  worms,  and  some  ad- 
mit having  paid  little  attention  to  the  matter,  believing  that  they 
did  turkeys  no  h^rm.  Others  realized  that  turkeys,  as  well  as 
calves  or  hogs,  do  not  thrive  if  so  affected.  A  few  believe  they 
cause  the  death  of  many  young  turkeys.  They  appear  to  be  most 
troublesome  in  early  spring  and  in  July.  One  close  observer  in- 
forms me  that  they  have  seen  little  short  worms  a  quarter  of  an 
inch  long  on  the  grass  in  early  spring  time,  which  the  turkeys 
pick  up.  They  have  seen  young  turkeys,  three  weeks  old,  that 
had  tape  worms  a  foot  long.  Their  young  turkeys  had  this 
trouble  in  July  and  August,  and  more  in  the  latter  month.  Birds 
affected  thus,  frequently  have  spasms  and  are  much  affected  in 
health  and  may  die.  After  three  months  old  they  do  not  seem 
to  be  so  unfavorably  affected.  At  certain  seasons,  segments  of 
worms  may  be  found  early  in  the  morning  under  the  roosts 
among  the  droppings  of  infected  turkeys.  The  warm  months 
seem  to  be  the  time  when  they  are  most  plenty  and  active.  They 
are  not  noticed  in  the  fall  or  winter. 

THE  NATURE  OF  TAPE  WORMS. 

Tape  worms  are  defined  as  flat  worms  without  a  mouth  or  ali- 
mentary canal,  having  a  head  and  many  segments.  Their  nour- 
ishment, the  digested  contents  of  the  intestines  of  their  host,  is 
received  by  absorption.  The  head  or  nurse  is  provided  with 
suckers  and  some  groups  with  cui-ved,  claw-like  hooks  by  which 
it  fastens  itself  to  the  intestinal  membrane.  Different  species 
vary  in  length  and  number  of  segments.  New  segments  or  joints 
are  gradually  formed  next  to  the  head,  and  the  individual  joints 
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increase  in  size  and  maturity  as  their  position,  on  account  of  the 
formation  of  new  segments,  grows  farther  from  the  head.  Each 
segment  contains  complete  male  and  female  organs.  The  adult 
worm  is  in  fact  a  ribbon-like  colony  of  constantly  maturing  her- 
maphrodite bodies,  which  separate  from  the  parent  and  pass  off. 
These  ripe  segments  contain  a  large  number  of  embryo  tape 
worms.  The  embryos  may  be  conveyed  to  the  host  in  several 
ways.  Some  require  an  intermediate  host  for  a  certain  stage  of 
their  development,  others  do  not.  They  may  be  taken  into  the 
alimentary  canal  along  with  the  food  or  water,^and  infection  may 
take  place  by  means  of  the  free  eggs  or  by  the  whole  segment 
containing  the  eggs. 

The  embryos  of  certain  species  that  pass  their  first  stage  in  an 
intermediate  host,  after  being  released  from  the  egg  by  the  di- 
gestive fluids  of  their  first  host,  spend  a  certain  time  in  the 
stomach  or  intestines,  and  then  perforate  its  walls  and  reach  other 
parts  or  organs  which  they  burrow  into,  where  they  further  de- 
velop and  become  encysted.  On  account  of  the  sac  or  membrane 
which  surrounds  them  at  this  period,  they  are  known  as  bladder 
worms.  These  cysts  remain  inactive  until  taken  up  and  swallowed 
by  another  host ;  then  the  embryos  are  released  by  the  digestion 
of  their  envelopes,  and  they  attach  themselves  to  the  walls  of  the 
intestines,  form  segments  and  develop  into  adult  tape  worms.  At 
the  stage  when  they  burrow  into  the  vital  organs  of  their  inter- 
mediate host,  they  may  cause  injury  to  these  organs  or  cause  the 
death  of  the  animal  by  the  puncturing  of  a  blood  vessel.  The 
liver  is  most  liable  to  be  infested  with  bladder  worms. 

Other  species  of  tape  worms,  it  is  said,  have  no  intermediate 
host,  and  do  not  become  encysted  at  any  stage,  but  commence  to 
develop  into  adult  tape  worms  as  soon  as  the  embryos  reach  the 
intestine. 

Something  may  be  learned  about  the  effect  of  tape  worms  on 
sheep  by  a  study  of  "  Animal  Parasites  of  Sheep,"  published  by 
the  Bureau  of  Animal  Industry,  U.  S.  Department  of  Agriculture, 
and  from  which  we  glean  the  following : 
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Bladder  worms  that  have  become  encysted  io  an  animal,  the 
intermediate  host,  are  taken  into  the  alimentary  canal  of  some 
carnivorotis  animal,  which  devours  the  infested  entrails.  Having 
gotten  into  the  intestines,  the  worms  then  develop  into  adult  tape 
vorms.  Each  adult  segment  contains  a  complete  hermaphro- 
ditic germinative  apparatus.  They  mature  toward  the  last  seg- 
ment. The  terminal  segments  when  ripe,  separate  and  pass  away. 
In  this  way,  segments  which  were  near  the  head  gradually  be- 
come central  and  finally  terminal,  growing  adult,  maturing  their 
embryos,  and  passing  away  in  time.  These  eggs  in  some  way, 
probably  by  adhering  to  food  or  floating  in  drinking  water,  find 
their  way  into  sheep,  and  eventually  the  worms  tunnel  their  vital 
•organs,  most  frequently  the  liver.  Young  sheep  and  lambs  are 
most  affected,  and  frequently  die  from  hemorrhage. 

Collies,  or  shepherd  dogs,  hounds  and  slaughter  house  dogs  are 
most  liable  to  be  infected  with  adult  tape  worms  of  this.  kind. 
Wandering  dogs  that  harbor  them  scatter  their  eggs  far  and  wide 
and  at  drinking  places.  They  are  a  constant  menace  to  the  lives  of 
the  flocks  in  their  vicinity.  Foxes  or  wolves  that  devour  the  en- 
trails of  infested  sheep  may  become  causes  of  infection.  Babbits, 
skunks  and  woodchucks  have  been  suspected  of  harboring  these 
parasites.  As  dogs  become  infested  by  eating  the  viscera  of  dead 
sheep,  all  entrails  should  be  buried,  burned  or  rendered. 

There  are  so  many  diseases  that  may  be  spread  by  the  entrails 
of  animals  and  fowls,  that  they  should  always  be  long  and  thor- 
oughly cooked  before  tjiey  are  fed  to  any  living  thing. 

Every  sheep  owner  should  periodically  dose  his  dogs  with  worm 
medicine  whether  they  are  known  to  have  tape  worms  or  not. 
Areca  nut,  followed  by  a  dose  of  castor  oil,  is  found  to  be  the  best 
worm  medicine  for  dogs.  In  the  work  mentioned.  Cooper  Curtis, 
D.  V.  8.,  M.  D.,  gives  his  investigation  regarding  two  species  of 
tape  worms  infesting  sheep,  that  have  a  different  life  history  from 
the  bladder  worm,  the  fimbriate  tape  worm  and  the  broad  tape 
worm. 

The   fimbriate  tape  worm  persists  in  the  adult  stage  in  older 
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sheep  throughout  the  year.  The  smaller  forms  appear  in  lambs 
soon  after  the  second  month  of  their  age,  and  may  be  found  in 
sheep  of  any  age,  excepting  possibly  during  the  winter  months. 
They  require  at  least  six  months  to  attain  adult  size.  The  ova  or 
embryos  are  continually  passed  from  the  sheep  to  the  ground 
throughout  the  year.  The  life  of  the  embryo  from  the  time  it 
leaves  one  sheep  until  found  in  another,  is  yet  undiscovered. 
When  present  in  considerable  numbers  in  sheep,  it  determines  a 
disease  which  is  not  only  detrimental  to  the  value  of  the  animal, 
but  at  times  causes  the  death  of  large  numbers.  No  medicinal 
remedies  can  be  recommended  which  will  assuredly  remove  fim- 
briate tape  worms  from  sheep.  Many  measures  may  be  taken 
which  may  prove  to  be  effective  in  two  ways ;  first,  in  preventing 
sheep  from  becoming  infected  ;  second,  in  enabling  the  sheep  to 
better  withstand  the  ravages  of  the  parasite,  and  thus  carry  it 
over  the  critical  stage  of  its  existence.  The  lambs  and  yearh'ngs 
are  the  greatest  sufferers,  and  it  is  to  these  that  the  most  attention 
must  be  paid.  These  tape  worms  are  found  in  the  duodenum  and 
gall  ducts  of  sheep.  Some  times  as  many  as  from  thirty  to  one  hun- 
dred specimens  are  found  in  the  duodenum,  more  often  there  are 
from  two  to  thirty.  Nearly  every  sheep  in  a  flock  will  be  infected. 
This  worm  causes  by  far  the  greatest  loss  of  any  intestinal  para- 
site in  this  country.  It  is  said  to  be  common  throughout  the 
West.  The  worms  found  in  the  duodenum  are  smaller  than  those 
found  in  the  gall  ducts.  In  a  lamb  two  months  old,  a  worm  half 
an  inch  long  has  been  found.  Four  or  five  months  afterward  they 
will  be  found  four  and  five  inches  in  length.  No  mature  or  adult 
worms  capable  of  furnishing  embryos  for  the  infec^on  of  adult 
animals  are  found  in  lambs  less  than  ten  months  old. 

EFFECT  ON  THE  HEALTH  OF  LAMBS. 

Lambs  that  should  be  fat  and  strong,  are  not,  and  die  during 
cold  weather.  The  parasites  hatch  and  grow  slowly,  and  become 
quite  plenty  before  much  disturbance  is  noticed.    In  the  fall,  the 
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symptoms  increase.  The  worms  irritate  the  intestines  and  finally 
induce  catarrhal  inflammation  of  the  duodenum  and  billiary  duct, 
the  liver  also  becomes  affected  from  its  ducts  being  plugged. 
Mature  sheep  do  not  die  from  this  tape  worm  alone.  The  great- 
est losses  are  among  the  lambs  and  yearlings.  Tape  worms 
render  them  more  liable  to  other  affections  and  less  able  to  with- 
stand the  inclement  season.  Tape  worms  are  responsible  for  more 
losses  than  any  other  sheep  disease  on  the  Western  Prairies,  ex- 
cepting scab.  For  prevention,  it  is  advised  that  young  lambs 
should  be  driven  to  new,  uncontaminated  pastures  about  the  time 
that  they  commence  to  eat  grass  and  drink  water,  and  after  being 
weaned,  again  changed  to  fresh  pastures  and  kept  there  until 
winter  and  then  kept  on  uncontaminated  ground  until  two  years 
old.  Eighty  to  ninety-five  per  cent,  of  the  sheep  in  some  parts  of 
the  West  are  infected.  A  sheep  may  have  a  few  parasites  and 
not  be  seriously  affected  by  them. 

BROAD  TAPE  WORM   OF  SHEEP. 

This  is  the  best  known  parasite  of  sheep,  because  of  its  flatness, 
length  and  large  size.  In  the  summer  and  fall  it  is  quite  abund- 
ant. It  is  common  in  every  sheep-growing  section  of  the  United 
States.  It  causes  periodical  epizootic  outbreaks.  Its  spread  is 
due  to  over-crowded  pastures.  li  requires  no  intermediate  host, 
and  its  growth  is  very  rapid.  Worms  two  to  five  yards  long  are 
found  in  lambs  from  two  to  four  months  old.  Its  growth  is  a 
yard  a  month,  hence  the  trouble  rapidly  develops  in  young  lambs. 
Its  growth  is  so  much  more  rapid  than  that  of  the  fimbriate  tape 
worm  that  the  disease  culminates  in  younger  lambs.  With  this 
species  the  embryos  pass  from  sheep  to  sheep  and  develop  into 
adalts  which  reproduce  young  for  the  infection  of  other  sheep. 
Sheep  often  harbor  tape  worms  and  give  no  evidence  of  their 
presence  until  after  slaughter.  It  is  unusual  to  find  more  than  a 
half  dozen  adult  worms  together  in  one  animal,  but  there  may  be 
a  hundred.     Fourteen  adults  have  been  found  in  a  lamb  four 
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months  old.  The  worms  irritate  the  bowels  and  cause  excessive 
secretion  of  the  intestinal  fluids.  The  animals  walk  with  a  totter- 
ing gait  and  often  drink  more  and  eat  more  and  die  of  diarrhoea 
and  sheer  exhaustion.  In  Colorado  outbreaks  occur  annually 
about  July  and  August.  They  are  more  prevalent  in  the  summer 
season.  While  the  fimbriate  tape  worm  does  not  yield  to  medical 
treatment,  the  broad  tape  worm  does,  as  the  latter  is  never  found 
in  the  gall  or  pancreatic  ducts,  but  lower  down  in  the  bowel  where 
it  can  be  dislodged.  Various  remedies  are  used  for  removing 
broad  tape  worms,  and  some  are  recommended  as  having  given 
good  results.  Koussin,  also  known  as  taeniin  or  brayerin,  gives  the 
best  results  ;  2  gramme  doses  being  given  have  expelled  the  tape 
worms,  while  the  animals  remained  cheerful,  retained  their  appe- 
tites, and  improved  in  condition.  Powdered  male  fern,  2  ounce 
doses,  is  recommended,  or  the  aetheric  oil  of  male  fern  in  dram 
doses.  The  latter  is  best.  It  can  be  given  in  combination  with 
from  2  to  4  ounces  of  castor  oil.  Tansy  is  also  used,  the  dose  be- 
ing 2  to  6  drams.  It  is  much  used  as  a  preventive  of  worms. 
Ground  pumpkin  seed  is  also  used  as  a  remedy.  Powdered  areca 
nut  is  much  used  and  is  followed  by  a  purge.  It  is  also  used  in 
combination  with  oil  of  male  fern.  When  sheep  are  infested  by 
tape  worms,  a  large  part  or  all  of  the  flock  are  affected,  and  the 
symptoms  shown  by  different  individuals  are  similar.  Adult  tape 
worms  seem  to  irritate  the  intestines,  derange  their  functions  and 
cause  nervous  disturbances.  Sheep  owners  are  advised  to  diag- 
nose the  disease,  find  out  what  the  trouble  is,  in  its  earliest 
stages,  by  sacrificing  one  or  more  of  the  worst  affected,  and  thus 
gain  time  in  treating  and  preventing  the  extension  of  the  disease. 
It  is  in  the  beginning  of  the  disease  that  treatment,  both  hygienic 
and  medical  is  needed,  and  produces  its  best  results. 

The  foregoing  in  regard  to  tape  worms  of  sheep,  gives  us  a 
clue  as  to  what  may  be  expected  as  the  result  of  the  same  in  tur- 
keys, and  also  indicates  what  may  be  done  to  prevent  them.  The 
worms  found  by  us  in  the  young  turkey  mentioned  were,  except 
in  being  very  small  in  size,  almost  identical  in  appearance  to  rep- 
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resentations  of  the  broad  tape  worm.  Segments,  general  propor- 
tions and  shape  of  head  were  apparently  about  the  same,  and  we 
may  be  allowed,  perhaps,  nntil  more  is  known  of  its  history,  to 
look  upon  it  as  having  similar  habits.  Specimens  have  been  sent 
to  Bureau  of  Animal  Industry,  U.  8.  Agiicultural  Department^at 
Washington,  but  they  arrived  in  too  poor  condition  to  be  identi- 
fied. No  others  have  since  been  secured  owing  to  the  lateness  of 
the  season. 

We  present  the  foregoing  that  the  farmers  of  the  State  may 
have  their  attention  called  to  this  affection,  and  may  save  time  in 
detecting  and  taking  preventive  measures  against  it.  Also  that 
we  may  secure  their  immediate  corporation  in  securing  infected 
birds  the  coming  summer. 

As  the  gape  disease  of  fowls  and  turkeys  causes  much  loss  in 
various  parts  of  the  State,  and  there  are  a  great  many  people 
within  its  boundaries  who  do  not  understand  the  cause  of  the 
trouble  or  know  how  to  cope  with  it,  the  following,  compiled  and 
condensed  from  the  best  sources,  will  be  of  value. 

GAPE  WORMS  OF  POULTRY.     (Syngamus  Trachealis.) 

Nearly  one  hundred  years  ago  (in  the  Medical  and  Physical 
Journal,  published  1799,  article  dated  May  21st,  1797),  Dr.  Wies- 
enthal  of  Baltimore  wrote,  "  There  is  a  disease  prevalent  among 
the  gallinaceous  poultry  in  this  country,  called  the  gapes,  which 
destroys  eight-tenths  of  our  fowls  in  many  parts,  and  takes  place 
in  the  neatest  degree  among  young  turkeys  and  chickens  bred 
upon  old  established  farms.  Chicks  and  poults,  in  a  few  days 
after  they  are  hatched,  are  found  to  open  their  mouths  wide  and 
gasp  for  breath,  at  the  same  time  frequently  sneezing  and  attempt- 
ing to  swallow.  At  first  the  affection  is  slight,  but  it  gradually  be- 
comes more  and  more  oppressive,  and  it  ultimately  destroys.  Very 
few  recover.  They  languish,  grow  dispirited,  droop  and  die.  It 
is  generally  known  that  these  symptoms  are  occasioned  by  worms 
in  the  trachea.    I  have  seen  the  whole  windpipe  completely  filled 
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with  these  worms  and  have  been  astonished  at  the  animals  being 
capable  of  respiration  under  such  circumstances." 

In  1872,  Dr.  Crisp  of  England  estimated  that  this  red  worm  an- 
nually destroyed  half  a  million  chickens,  besides  pheasants  and 
partridges,  and  he  felt  that  it  was  of  national  importance  that  a 
means  of  preventing  its  invasion  or  destroying  it  be  found.  While 
this  disease  had  long  been  known  in  this  country  and  England,  it 
appears  not  to  have  become  common  or  very  destructive  in 
France  until  quite  recently.  Its  ravages  among  the  pheasantries 
of  the  hunting  forests  of  France,  caused  M.  P.  Megnin,  a  French 
scientist,  to  investigate  this  disease  in  that  country  in  1878  and 
1879.  Profiting  by  the  work  that  had  been  previously  done  by 
Siebold,  Dujardin,  Nathusins,  Cobbold  and  others,  M.  Megnin 
was  enabled  to  add  much  to  the  knowledge  of  the  reproduction 
and  development  or  life  history  of  the  gape  worm,  which  indicates 
the  best  means  by  which  to  combat  gapes  successfully  and  arrest 
its  spread.  In  1880,  M.  Megnin  published  a  memoir  on  this  sub- 
ject and  was  awarded  the  prize  of  fifty  pounds  offered  by  the  Lon- 
don Entomological  Society,  October  1st,  1879,  for  the  best  and 
most  complete  life  history  of  the  worm  supposed  to  produce  the 
so-called  gapes  in  poultry,  game  and  other  birds.  From  a  trans- 
lation of  this  paper,  published  ii!^  the  Report  of  the  Bureau  of 
Animal  Industry,  U.  S.  Agricultural  Department,  1884,  we  con- 
dense the  following:  This  worm  is  terribly  destructive  to  both 
wild  and  domestic  birds.  Fowls,  turkeys,  geese,  partridges, 
pheasants,  storks,  magpies,  robins  and  green  wood-peckers  are 
subject  to  infection.  It  is  most  prevalent  in  July  and  August. 
The  chief  symptoms  are  a  suppressed  cough  and  a  peculiar  gasp- 
ing, from  which  the  malady  is  named.  This  disease  is  particu- 
larly destructive  to  the  young,  when  from  six  weeks  to  three 
months  of  age.  As  many  as  twenty  of  these  worms,  averaging  f 
of  an  inch  in  length,  have  been  found  attached  to  the  mucous 
membrane  of  the  trachea,  which  together  with  the  lungs  was  in 
an  inflamed  condition.  This  so-called  forked  worm  in  reality 
consists  of  a  male  and  female  permanently  united.    The  female 
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is  fixed  to  the  tracheal  mucous  membraue  of  its  host;  the  male  is 
likewise  attached  by  its  mouth  to  the  same  mucous  membrane, 
and  permanently  coupled,  immovably  attached,  to  the  female. 
Their  food  is  the  blood  of  their  host,  which  also  gives  them  their 
red  appearance.  The  eggs  are  developed  within  the  female  and 
emerge  only  after  her  death.  The  eel-like  embryos  never  leave 
the  eggs  while  they  are  within  the  living  body  of  the  mother, 
however  complete  the  development  of  both  may  be.  Only  by  tlie 
death  of  the  female  and  the  destruction  of  its  body  are  the  ova 
placed  at  liberty.  The  embryo  will  then  emerge  from  the  egg  if 
the  surrounding  medium  offers  favorable  conditions.  These  are 
moisture  and  a  temperature  of  at  least  68°  F.  In  a  moist  state,  the 
^SS^  preserve  their  vitality  for  months,  or  even  a  year,  if  the  tem- 
perature is  kept  below  59°  F,  but  under  these  conditions  the  con- 
tents of  the  eggs  eventually  become  dissolved.  If  placed  in  a  dry 
medium,  like  dry  sand,  their  contents  dry  up  the  more  rapidly  in 
proportion  to  the  elevation  of  the  temperature.  If  an  unimpaired 
egg  is  kept  moist  and  subjected  to  a  temperature  of  77°,  the  em- 
bryo within  the  egg  moves  and  turns  about  and  finally  escapes  by 
pushing  away  one  of  the  coverlets.  Twenty-eight  to  thirty  days 
of  such  a  degree  of  warmth,  with  moisture,  is  sufficient  for  the 
development  of  the  embryo  and  its  escape  from  the  shell.  These 
embryos  live  in  water  where  they  swim  about  in  a  serpentine 
manner.  They  have  been  kept  alive  at  this  stage  almost  a  year 
by  subjecting  them  to  a  low  temperature,  but  with  a  temperature 
of  from  68"  to  77°  they  did  not  live  more  than  eight  or  ten  days. 
The  illustrations,  reproduced  from  report  of  U.  S.  Bureau  of  Ani- 
mal Industry,  1884,  represent  the  various  stages  from  the  egg  to 
the  mature  worm  attached  to  the  trachea.  Fowls  or  birds  be- 
come infected  in  several  ways.  Young  pheasants  affected  with 
this  malady  frequently  expel,  in  a  tit  of  coughing,  plump,  fat  gape 
worms  full  of  eggs.  Other  fowls  near  by  consume  with  avidity 
the  worms  thus  ejected.  Two  or  three  weeks  later  these  same 
young  fowls  are  sure  to  present  symptoms  of  the  malady. 
A  parrot,  fed  four  large  gape  worms  by  M.  Megnin  on  the  7th 


Digitized  by  LjOOQ IC 


Poultry  Division.  290 

of  August,  began  to  cough  and  gape  on  August  28th,  and  on  Sep- 
tember 10th  it  died,  suffocated  by  the  gape  worms  which  were 
found  crowded  in  the  trachea.  The  mature  female  gape  worm 
contains  several  thousand  eggs.  About  thirty  or  more  pairs  of 
worms  are  usually  found  in  the  trachea  of  one  fowl.  M.  Megnin 
found  the  nymph al  form  of  the  worm  in  the  air  sacs  and  bronchi 
of  young  partridges,  therefore  he  considers  the  knowledge  of  the 
different  stages  of  the  gape  worm  to  be  complete.  He  believes 
that  the  only  two  media  inhabited  by  this  parasite  during  its  en- 
tire existence,  are  the  water  and  moist  earth  during  its  embry- 
onal condition  and  the  respiratory  organs  of  its  victim  during 
its  nymphal  and  adult  stages.  As  the  vitality  of  gape  worm  eggs 
may  be  preserved  a  long  time,  food  and  water  containing  either 
eggs  or  the  live  embryos  are  probably  the  two  most  common 
means  of  infection. 

M.  Megnin  gives  various  remedies  that  are  recommended.  The 
disease  was  overcome  and  prevented  by  not  only  relieving  the 
affected  fowls  of  the  worms,  but  by  removing  them  from  infected 
locations,  by  taking  great  care  of  the  drinking  vessels,  frequently 
renewing  the  supply  with  very  pure  water,  and  by  adding  a  good 
dose  of  garlic  to  their  feed.  Where  the  garlic  was  faithfully  used 
the  gapes  was  arrested  and  completely  driven  out.  Assafoetida, 
a  strong  smelling  vermifuge,  was  also  used  with  success  in  place 
of  garlic.  Salicylic  acid  was  also  added  to  the  drinking  water, 
15i  grains  dissolved  in  3i  fluid  ounces  of  distilled  water  being 
added  to  each  quart  of  drinking  water.  For  destroying  the  in- 
fection in  the  soil,  water  containing  a  large  quantity  of  salicylic 
acid  or  sulphuric  acid  is  recommended. 

Since  the  report  mentioned  was  published,  investigations  were 
carried  on  in  1883  and  1884  by  Dr.  H.  D.  Walker,  of  New  York 
State,  which  led  him  to  believe  that  earth  worms  act  the  part  of 
host  to  the  gape  worm  embryos,  and  that  they  are  the  principal 
means  of  spreading  the  gapes.  He  was  employed  in  1885  for 
several  months  by  the  Bureau  of  Animal  Industry  to  repeat  these 
experiments,  and  to  furnish  the  Bureau  with  material  for  carrying 
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on  similar  experiments.  As  the  result,  earth  worms  from  infected 
ground  were  found  to  infect  both  fowls  and  robins  that  were  fed 
with  them,  while  earth  worms  from  non-infected  ground  caused 
no  such  trouble.  Water  containing  embryos  just  hatched  was 
poured  down  the  throat  of  a  chick,  and  eight  days  after  twenty- 
nine  pairs  of  gape  worms  were  found  in  its  trachea.  The  same 
portion  was  given  a  robin  and  symptoms  of  gapes  were  noticed 
in  eight  days,  and  when  it  was  killed  on  the  fifteenth  day,  three 
pairs  of  worms  were  found  in  its  trachea.  At  the  laboratory  of 
the  Bureau  of  Animal  Industry  in  August,  1884,  the  eggs  were 
found  to  develop  and  hatch  in  thirteen  days  with  the  temperature 
ranging  from  76°  to  88°  F.  Dr.  Salmon,  Chief  of  the  Division, 
says  (Report  of  Animal  Industry,  1885,  page  277)  "the- foregoing 
experiments  show  that  earth  worms  of  infected  places  do  contain 
the  embryo,"  also  "that  the  earth  worm  is  not  a  necessary  host." 
"  To  Dr.  Walker,  however,  belongs  the  credit  of  having  pointed 
out  the  interesting  fact  that  earth  worms  of  infected  grounds  may 
produce  the  disease  in  chicks  which  feed  upon  them." 

Dr.  Walker  in  an  article  published  in  BuUetin  of  the  Buffalo 
Society  of  Natural  Sciences,  No.  2,  Vol.  6,  and  in  articles  written 
for  the  Fancier's  Journal,  April  9th  and  May  21st,  1892,  takes  the 
ground  that  if  chickens  are  kept  from  eating  earth  worms,  which 
contain  the  embryos  of  the  gape  worm,  they  will  not  have  the 
gapes.  He  has  found  the  live  embryos  of  the  gape  worm  in  earth 
worms  at  all  seasons  of  the  year.  He  has  found  twenty  in  a  single 
earth  worm,  and  he  believes  that  earth  worms  are  a  necessary  in- 
termediate host  for  the  preservation  of  the  species  from  one  season 
to  another.  He  argues  that  without  the  aid  of  earth  worms  the 
gape  worm  would  be  exterminated  in  the  Northern  States,  where 
the  soil  is  often  frozen  to  a  great  depth.  Within  its  host,  the 
earth  worm,  the  embryo  is  protected  and  carried  deep  into  the 
ground  out  of  the  reach  of  the  cold  during  the  winter  and  brought 
up  again  to  the  surface  in  the  spring  ready  to  be  picked  up  by  its 
final  host,  the  fowl.  He  has  dug  out  earth  worms  in  an  infested 
locality  from  deep  down  in  the  ground  in  midwinter  and  found 
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them  to  coDtnin  the  gape  worm  embryos.  He  believes  that  the 
reason  chicks  do  not  contract  the  disease  by  swallowing  the  un- 
hatched  eggs,  which  have  retained  their  vitality  though  exposed 
a  long  time,  is  that  the  digestion  of  a  chicl^en  is  so  rapid  that  the 
eggs  pass  off  before  they  have  time  to  hatch.  He  asks :  "  How 
do  young  chicks  in  the  early  spring  first  get  these  parasites?" 
"  Certainly  not  in  this  way  (drinking  water  containing  the  germs), 
in  our  climate  for  the  water  and  embryos  would  have  frozen  a  hun- 
dred times  during  winter  and  spring."  I  will  concede,  says  Dr. 
Walker,  that  if  they  should  take  in  the  live  embryos  from  the 
ground  in  drinking  water,  they  would  have  the  gapes,  so,  also,  if 
man  should  drink  the  embryonic  trichinre  in  water,  instead  of  eat- 
ing them  in  pork,  he  would  have  the  greatly  to  be  dreaded 
trichinosis.  But  the  question  is  not  what  might  happen,  what 
does  actually  take  place  in  nature.  Besides  this  you  have  the 
fact,  as  before  stated,  they  cannot  endure  the  cold  of  winter  on  the 
surface  of  the  ground.  Dr.  Walker's  claim  is  that  the  earth  worm 
is  necessary  as  a  bearer,  preserver  and  distributor,  but  not  as  a 
host  in  which  any  part  of  the  development  takes  place.  Eggs 
were  not  found  in  earth  worms  but  embryos  were.  Chickens 
fed  with  just  hatched  embryos  or  those  found  in  earth  worms» 
developed  the  gapes  in  about  seven  days.  In  fourteen  days  the 
worms  contained  fully  developed  eggs.  The  greater  part  of  the 
maturing  worms  may  be  coughed  up  and  swallowed  before  they 
secure  a  hold.  He  found  large  numbers  of  perfect  eggs  in  the 
droppings  of  infested  chickens.  Chicks  fed  fresh  eggs  do  not 
have  gapes,  as  the  eggs  pass  through  before  they  have  time  to 
hatch.  Eggs  scattered  on  the  ground  hatch  much  quicker  in  the 
hot  months  of  summer  than  later  in  the  season. 

Eggs  probably  perish  in  cold  weather.  He  found  evidences 
that  the  embryos  reach  the  lungs  by  penetrating  the  (esophagus. 
The  lungs  of  infested  chickens  are  usually  found  to  be  somewhat 
diseased,  evidently  the  result  of  the  irritation  caused  by  the  de- 
velopment of  the  worms  in  the  lungs.  Older  chickens  are  not  so 
susceptible,  they  have  more  power  to  dislodge  the  worms  from 
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the  trachea  and  are  not  embarrassed  by  a  few.  For  a  prevention, 
he  says,  yoa  can  either  keep  your  chickens  on  a  floor  or  on  ground 
over  which  infested  chickens  or  birds  have  never  run,  or  if  this  is 
not  convenient,  kill  the  earth  worms  in  the  soil,  by  saturating  it  with 
a  solution  of  common  salt,  one  or  two  pounds  to  a  gallon  of  water. 

Newmann  says  the  ova  are  developed  to  a  varying  degree  in 
the  female,  according  to  its  age  and  size,  and  therefore  some 
hatch  sooner  than  others.  They  have  been  found  to  hatch  in 
from  seven  to  forty  days  after  the  death  of  the  female,  according 
to  the  temperature  and  previous  stage  of  development. 

Mr.  Dalziel  claims  that  pheasants  and  fowls  have  gapes  when 
kept  in  regions  where  earth  worms  are  not  natural  to  the  soil, 
where  there  are  in  fact  no  earth  worms. 

A  very  interesting  discusssion  of  this  subject,  by  Dr.  Both,  Dr. 
Walker,  and  Mr.  Valentine  of  this  country,  and  Mr.  Dalziel  of 
England,  will  be  found  in  the  Fanciers  Journal  of  1892. 

WELL  TRIED  METHODS  OP  CURB. 

There  are  many  very  old  and  effective  remedies  for  removing 
gape  worms.  Air-slacked  lime  has  long  been  used  and  has  been 
found  to  promptly  remove  the  worms  from  the  trachea.  AfSicted 
chickens  are  placed  in  a  box  which  is  covered  with  a  sheet  of  thin 
muslin.  On  this  muslin  is  placed  a  handful  of  air-slacked  lime, 
the  muslin  is  then  jarred  to  cause  the  dust  of  the  lime  to  &11 
through,  which  enters  the  lungs  of  the  chickens  and  causes  them 
to  cough  off  the  worms.  The  lime  is  supposed  to  affect  the  worms 
which  release  their  hold  or  do  not  retain  so  strong  a  hold  on  the 
wind  pipe.  This  is  said  to  do  no  harm  to  the  chick  and  to  be  a 
sure  cure. 

Another  old  fashioned  method  of  treatment  which  seems  to 
have  been  quite  generally  followed  with  great  success,  is  to  con- 
fine the  chickens  to  a  canvas  covered  box  while  they  are  fumi- 
gated with  the  fumes  of  carbolic  acid.  The  fumes  are  produced 
by  pouring  a  teaspoonful  of  carbolic  acid  on  a  red  hot  brick 
placed  in  the  comer  of  the  box.    If  there  is  glass  in  one  end  of 
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the  box,  the  chickens  wiU  huddle  against  it  and  keep  away  from 
the  comer  where  the  brick  is,  while  their  actions  may  be  watched 
through  the  glass.  If  the  fames  seem  too  dense,  ventilation  may 
be  given.  A  minute  is  usually  long  enough  to  expose  them  to 
the  fumes.  By  the  use  of  a  sliding  door  in  the  box,  the  chickens 
may  be  driven  into  the  box  from  their  coop  in  any  number  de- 
sired. An  upper  compartment  for  the  chickens,  having  a  slat 
floor,  under  which  the  acid  is  burned,  would  be  most  satisfactory 
where  a  large  number  are  to  be  handled.  Dr.  Both,  Mrs.  Carson 
and  many  others  have  long  followed  this  plan  of  treatment  with 
great  success.  The  only  objection  to  it  is  that  if  the  chickens  are 
fumigpated  too  long,  they  may  be  killed  as  well  as  the  worms. 
This  treatment  is  also  valuable  for  the  cure  of  roup.  Mrs.  Carson, 
who  gives  her  experience  with  gapes  in  the  Poultry  Keeper,  says: 
"  Doubtless  turpentine  or  assafoetida,  persistently  used,  will  prove 
beneficial  and  prevent  its  spread,  but  nothing  is  so  prompt  and 
effective  in  destroying  the  woims  in  the  windpipe  as  carbolic  acid 
fumes."  She  has  found  that  her  chickens  which  have  been  fed 
freely  with  onion  tops,  have  been  free  of  the  disease. 

Wherever  gape  infested  chickens  have  been  long  kept,  the 
ground  becomes  infected  with  the  germs  and  remains  infected 
just  as  long  as  chickens  are  kept  there.  Curing  the  chickens  will 
not  remove  the  infection.  If  none  are  kept  for  a  sufficient  length 
of  time,  it  dies  out  for  want  of  necessary  conditions  for  develop- 
ment. It  is  folly  to  put  young  chicks  on  a  plat  of  ground  infected 
with  gape  worms  unless  we  can  free  it  from  contamination.  Mr. 
Kulp,  who  lives  in  Pennsylvania  where  every  old  farm  is  infected 
and  where  many  thousands  of  chicks  are  annually  destroyed  by 
gapes,  tells  the  readers  of  Farm  Poultry  how  he  clears  the  ground 
of  the  taint.  He  makes  a  pen  containing  100  square  feet  of 
ground  for  each  fifty  chicks,  and  in  each  pen  he  spreads  a  half 
bushel  of  fresh  air-slacked  lime ;  this  will  free  the  ground  in  the 
pen.  The  chickens,  after  being  kept  in  the  pen  for  eight  or  nine 
weeks,  are  allowed  to  run  free.  After  that  time  not  one  has  the 
gapes  unless  there   are  a  few  stunted,  unthrifty  chicks.    The 
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same  quantity  of  coarse  salt  may  be  used  in  place  of  the  lime,  but  it 
must  be  dissolved  by  water  or  rain  before  the  chickens  are  put  iu  or 
they  may  eat  it  and  die.  To  remove  the  worms  from  a  chicken,  he 
drops  six  drops  of  strong  salt  and  water  down  the  windpipe,  with 
a  feather.  He  has  tried  all  the  other  remedies  he  has  read  of 
and  likes  this  best,  as  it  will  quickly  and  surely  cure  them,  and 
is  simple  and  not  as  severe  as  most  of  the  others.  Camphor  and 
water,  camphorated  sweet  oil  and  crude  petroleum  are  each  rec- 
ommended, one  drop  in  the  windpipe  from  a  medicine-dropper, 
oil-can  or  feather,  is  said  to  be  all  that  is  necessary  to  kill  and 
cause  the  removal  of  the  worms.  A  feather  stripped  of  its  web, 
except  at  the  tip,  and  moistened  with  a  mixture  of  sweet  oil  and 
turpentine,  is  used  by  some.  It  is  inseiied  in  the  windpipe  and 
twisted  as  it  is  withdrawn.  Worms  may  be  destroyed  in  this  way 
but  it  is  not  practicable  where  large  numbers  of  chickens  are  to 
be  treated.  Some  poultry  keepei*s  simply  apply  turpentine  ex- 
ternally to  the  mouths  or  throats  of  the  chickens  having  gapes. 
Fine  tobacco,  petroleum,  turpentine,  assafcetida  and  alum,  all 
have  been  recommended  for  mixing  with  the  feed,  to  prevent  and 
stamp  out  the  gape  disease. 

M.  Megnin  gives  each  pheasant  7^  grains  of  assafoBtida  com- 
bined with  same  quantity  pulverized  yellow  gentian  in  their  feed. 
Five  to  ten  drops  of  turpentine  to  a  pint  of  meal  made  into  dough 
is  used  by  some.  The  turpentine,  garlic  or  assafcetida  is  absorbed 
into  the  system,  and  as  it  is  volatile,  it  is  thrown  off  through  the 
lungs  and  brought  into  contact  with  the  parasitic  worms  in  the 
windpipe,  to  which  it  is  fatal,  and  they  are  ejected  with  the 
mucous. 

The  importance  of  the  total  destruction  of  the  parasite  after 
their  removal,  should  be  realized.  If  the  worms  are  killed  and 
thrown  upon  the  ground,  it  is  scarcely  likely  that  the  mature  eggs 
will  have  sustained  any  injury.  Decomposition  will  set  free  the 
eggs,  the  young  embryos  escape  and  enter  the  soil,  and  ultimately 
may  find  their  way  into  the  air  passages  of  some  bird.  The 
worms,  as  well  as  the  deod  bodies  of  anything  affected  with  them^ 
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should  be  burned  if  we  wish  to  prevent  the  spread  of  the  disease. 
If  infected  birds  are  buried,  eai'th  worms  or  skunks  may  bring  the 
infection  to  the  surface. 

Pools  and  wet  places  are  supposed  to  be  favorable  to  the  pres- 
ervation and  development  of  these  germs.  It  has  often  been  ob- 
served that  gapes  are  more  prevalent  during  a  wet  spring  and 
during  those  summers  following  a  mild  winter.  In  stamping  out 
this  trouble,  the  importance  of  the  addition  of  a  small  quantity  of 
some  germicide  like  carbolic  acid,  salicylic  acid,  assafoetida  or 
petroleum  to  the  drinking  water,  suflScient  to  destroy  worms  or 
eggs  that  are  ejected  therein,  should  not  be  overlooked. 

STATE  CONTROL  OF  CONTAGIOUS  DISEASES  AMONG  POULTRY. 

Contagious  diseases  are  the  greatest  drawback  to  successful 
poultry  raising.  The  energetic  and  intelligent  poultry  keeper 
takes  precautions  and  carries  out  sanitary  measures  which  usually 
practically  keep  his  stock  free  from  disease  of  this  nature,  but  the 
majority  do  not  appreciate  the  great  need  of  such  precautions, 
and  many  that  do,  fail  to  act  with  suflScient  promptness^  to  over- 
come disease  at  the  start.  No  matter  how  careful  a  poultry  man 
is  in  such  matters,  if  his  neighbor,  whose  land  adjoins  his,  neg- 
lects disease  among  his  fowls  or  turkeys,  his  own  receive  the  con- 
tamination. Wise  poultry  men  avoid  this  danger  by  securing  a 
location  that  is  remote  from  the  premises  of  neighbors,  but  what- 
ever the  precaution  taken  by  careful  men  their  stock  is  in  danger 
if  infection  makes  progress  in  any  part  of  the  State.  It  may  be 
brought  to  his  flock  in  many  ways.  One  who  cares  for  infected 
stock  may  bring  infection  in  his  clothes.  Articles  from  contamin- 
ated farms  may  infect  a  farm  that  is  free  from  it.  Every  diseased 
flock  is  directly  or  indirectly  a  menace  to  the  health  of  all  others, 
unless  special  precautions  are  taken  with  them.  They  are  for  the 
time  being,  propagators  of  disease  germs  which  are  constantly 
being  given  oflF.  These  are  scattered  about  and  the  surroundings 
become  a  future  source  of  infection.  To  prevent  this,  the  State 
has  the  right  to  interfere.    State  governments  protect  their  in- 
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dnstries  from  injury.  The  production  of  poultry  and  eggB  is  a 
great  industry  in  this  State.  Hundreds  depend  upon  it  as  their 
principal  means  of  support,  while  thousands  receiye  income  from 
poultry.  There  is  no  State  in  which  poultry  production  is  so 
general  or  carried  on,  on  a  more  extensive  scale.  No  State  has  a 
better  market  for  poultry  products.  Geese  from  Rhode  Island 
lead  in  the  New  York  City  markets.  Rhode  Island  turkeys  are 
celebrated  the  country  over  as  being  the  best  that  are  produced, 
but  their  production  has  been  on  the  decline  for  many  years  on 
account,  it  is  supposed,  of  a  contagious  disease  that  is  prevalent 
among  them. 

The  prosperity  of  the  poultry  industry  depends  upon  the  health 
of  the  stock  more  than  upon  any  other  thing.  Measures  that  will 
make  disease  less  prevalent  will  benefit  all  who  keep  poultry.  Is 
it  not  then  the  duty  of  the  State  to  adopt  and  enforce  some  such 
measures?  It  should  be  against  the  law  for  one  to  harbor  on  his 
premises  a  disease  which  threatens  the  ruin  of  other  flocks.  If  all 
owners  were  compelled  by  law  to  report  to  State  authorities,  all 
cases  of  suspected  contagious  diseases  in  fowls,  an  investigation 
promptly  made  by  a  qualified  person,  would  determine  whether 
or  not  there  was  present  a  serious  trouble,  and  if  so,  prompt  and 
effective  measures  could  be  taken  that  would  stamp  out  the  dis- 
ease in  that  quarter  and  prevent  its  spreading  farther. 

Thorough  disinfection  of  contaminated  surroundings  is  of  as 
great  importance  as  the  proper  disposal  of  the  bodies  of  diseased 
individuals.  This  should  be  done  at  State  expense  by  competent 
and  careful  officials.  Where  the  area  is  so  great  that  it  cannot  be 
properly  disinfected,  the  keeping  of  poultry  on  the  land  should 
be  prohibited  for  a  time  long  enough  to  allow  the  infection  to  die 
out. 

While  measures  for  preventing  and  stamping  out  diseases 
among  poultry  are  not  so  urgently  needed  as  for  the  prevention 
and  extermination  of  tuberculosis  among  cattle,  which  so  dan- 
gerously affects  public  health,  yet  the  need  exists,  and  the  matter 
should  be  properly  presented  to  the  public.    Diseases  destructive 
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to  live  stock  interestR  and  to  which  human  beings  are  not  liable, 
haye  been  thought  worthy  of  special  legislation  in  many  states. 
Texas  cattle  fever,  pleuro  pneumonia,  the  scab  disease  of  sheep 
and  other  infectious  diseases  have  been  placed  under  Government 
control  to  protect  stock  owners.  Are  not  raisers  of  turkeys  and 
poultry  equally  entitled  to  protection  ?  They  are  equally  liable 
to  loss  in  this  way.  We  believe  that  the  time  is  not  far  distant, 
when  a  very  rigid  live  stock  inspection  will  be  earned  out  in  each 
State,  and  that  it  will  be  considered  just  as  necessary  to  inspect 
poultry.  Although  this  work  of  investigating  serious  diseases  of 
poultry  is  the  legitimate  work  of  a  State  Live  Stock  Commission, 
rather  than  that  of  an  Experiment  Station  worker,  until  some  pro- 
vision is  made  for  such  inspection,  the  head  of  the  Poultry  Divi- 
sion may  be  able  to  investigate  some  of  the  most  pronounced 
cases,  and  would  like  to  be  informed  of  all  serious  outbreaks  of 
disease  among  poultry  of  any  kind,  that  may  occur  in  any  part  of 
the  State.  Such  information  will  at  least  furnish  data  as  to  the 
necessity  of  adequate  measures  for  the  control  of  poultry  diseases 
and  may  be  of  use  in  the  framing  of  suitable  laws. 

PRECAUTIONS  AGAINST  DISEASE. 

Purchasing  birds  here  and  there  in  making  up  a  flock,  may 
bring  all  sorts  of  diseases  and  parasites  together,  thus  infecting 
a  place  at  the  start  to  such  an  extent  that  it  is  hard  to  get 
rid  of  them.  Each  new  bird  should  be  thoroughly  examined 
for  disease  of  any  kind  and  treated  for  lice  before  being  al- 
lowed to  run  with  others.  A  few  days  quarantine  is  very  desir- 
able. Do  not  buy  birds  showing  the  slightest  trace  of  disease. 
Avoid  all  that  are  suspicious,  for  a  mild  case  of  disease  may 
introduce  a  serious  trouble.  Keep  your  flocks  away  from  those 
of  your  neighbors,  as  a  single  infected  fowl  or  turkey  may  in- 
fect a  dozen  or  more  different  flocks,  if  allowed  to  run  with 
them  on  common  ground.  Isolate  your  own  stock  from  that  of 
others  as  completely  as  possible.  Do  not  feed  uncooked  offal. 
Entrails  of  animals  are  liable  to  contain  parasites  and  germs  of 
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disease  that  will  affect  fowls,  therefore  should  be  long  and  well 
cooked  before  being  fed  to  any  living  thing.  Do  not  feed  milk 
from  cows  that  are  suspected  of  having  tuberculosis.  Do  not 
allow  persons  having  consumption  to  expectorate  where  they  are. 
Every  fowl  which  dies  from  any  cause  should  be  subjected  to 
post  mortem  examination.  Persons  making  such  examination 
should  make  sure  that  the  skin  of  their  hands  is  not  cut  or 
abraded.  This  would  make  them  liable  to  receive  infectious 
matter  that  might  result  in  blood  poisoning.  All  instruments 
used  in  post  mortem  examinations  should,  as  well  as  the  hands, 
be  afterwards  cleansed  in  a  solution  of  some  antiseptic,  like  car- 
bolic acid.  By  such  examinations  a  disease  may  be  discovered 
before  it  becomes  very  prevalent.  It  is  best  to  sacrifice  inferior 
and  sickly  specimens  as  they  are  usually  the  first  to  become  in- 
fected and  are  apt  to  become  diseastf  breeders.  Carcasses  of  dis- 
eased birds  should  be  promptly  buried,  deep  under  ground,  in  a 
location  remote  from  the  haunts  of  fowls  or  animals,  or  better 
still,  boiled  or  burned,  that  the  infectious  germs  may  be  destroyed. 
Coops  or  buildings  that  have  been  occupied  by  them  or  the 
ground  where  they  have  lain,  should  be  thoroughly  sprayed  or 
drenched  with  a  solution  of  copperas  or  carbolic  acid. 

The  great  benefit  in  doctoring  fowls  whose  worth  is  but  a  few 
dollars,  lies  principally  in  the  preventive  treatment  of  large  num- 
bers at  one  time.  An  early  diagnosis  of  a  disease  makes  this 
possible. 

POULTRY  STATISTICS  OF  THE  NEXT  STATE  CENSUS. 

Next  year  the  State  Census  will  be  taken.  The  poultry  statis- 
tics taken  with  the  census  have  been  in  the  past  rather  incomplete. 
It  is  very  desirable,  indeed  very  important,  that  statistics  relating 
to  all  branches  of  the  poultry  industry  should  be  collected.  The 
public  should  know  the  magnitude  of  the  business  in  this  State, 
and  whether  as  is  often  claimed,  the  money  invested  and  products 
sold  really  do  exceed  those  of  any  other  live  stock  industry,  and 
we  would  express  the  hope  that  the  Commission  having  this  mat- 
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ter  in  charge,  will  think  it  best  to  take  measures  to  secure  more 
complete  statistics  relating  to  poultry  than  were  ever  before  col- 
lected. 

THE  RHODE  ISLAND    POULTRY  ASSOCIATION. 

By  permission  of  the  Board  of  Managers,  considerable  time  was 
spent  the  latter  part  of  the  year  in  the  interest  of  the  Bhode  Island 
Poultry  Association.  Its  winter  shows  furnish  us  the  best  oppor- 
tunity for  placing  the  results  of  the  work  of  this  Division  before 
those  interested  in  poultry  matters. 

Although  this  Society  has  been  in  the  past,  a  union  of  fanciers, 
those  who  raise  beautiful  birds  for  recreation  or  for  profit,  its  ex- 
hibitions have  done  much  for  the  practical  poultry  raisers  of  this 
State.  To  bring  their  choice  productions  before  the  public  and 
make  sales  or  advance  the  cause,  fanciers  have  spent  lime  and 
money  in  keeping  up  their  annual  shows.  By  causing  pure  bred 
fowls  to  be  very  generally  kept,  they  have  spread  a  knowledge  of 
the  proper  care  of  poultry  and  have  freely  scattered  material  for 
the  improvement  of  the  common  stock  of  the  country.  From  this 
material  the  wide  awake  farmer  and  practical  raiser  has  selected 
that  really  practical  or  profitable  and  discarded  the  tender  or  un- 
desirable kinds.  The  great  benefit  that  the  poultry  industry  has 
thus  received,  can  hardly  be  over-estimated.  No  branch  of  the 
poultry  industry  is  independent  of  the  others.  All  are  dependent 
on  the  others.  Market  poultry  raisers  are  indebted  to  fanciers, 
the  fancier's  business  indirectly  depends  upon  the  use  of  pure 
bred  fowls  by  farmers  and  practical  poultry  men.  For  this  reason, 
public  spirited  citizens  should  cordially  support  Fancier's  shows, 
and  Poultry  Societies  should  receive  State  aid.  In  a  number  of 
states  annual  grants  are  given  to  aid  in  holding  exhibitions  of 
poultry.  The  Poultry  Association  of  Ontario  receives  yearly  a 
Legislative  Grant  of  $900,  and  the  Eastern  Ontario  Poultry  and 
Pet  Stock  Association  receives  $400.  They  hold  their  shows  in 
different  parts  of  the  country,  not  in  one  place,  year  after  year. 

The  Connecticut  State  Poultry  Association  receives  this  winter 
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$500  from  the  State  to  aid  in  holding  a  show  at  Hartford.  The 
Rhode  Island  Poultry  Association  receives  from  this  State  an  an- 
nual grant  of  $400  to  pay  premiums. 

Doubtless  these  Exhibitions  might  be  made  of  much  greater 
benefit  to  the  State,  if  features  of  more  direct  benefit  to  practical 
poultry  men  were  made  of  as  much  importance  as  exhibitions  of 
fancy  fowls.  Incubators  and  brooders  of  all  kinds,  in  operation 
or  simply  on  exhibition,  would  be  of  interest  to  intending  pur- 
chasers, while  exhibits  of  fine  fowls,  geese  that  are  not  of  a  pure 
breed,  as  well  as  extensive  displays  of  eggs  and  dressed  poultry 
of  all  kinds,  if  made  annually,  would  be  instructive  and  of  great 
value  to  the  public.  A  move  in  this  direction  has  already  been 
made  by  the  Rhode  Island  Poultry  Association,  and  at  the  last 
show  as  many  as  274  specimens  of  dressed  turkeys,  geese,  ducks 
and  fowls  were  shown.  No  show  in  this  country  has  had  such  a 
display  in  this  line.  Of  live  turkeys  there  were  91  specimens  of 
high  quality.  The  exhibitors  sold  many  breeding  turkeys.  Many 
persons  came  long  distances  to  see  the  turkeys  and  readily  paid 
good  prices.  It  is  hoped  that  the  Practical  Department  will  be  well 
supported  by  practical  men  and  made  more  of  a  feature  each  year. 

The  State  Board  of  Agriculture  contributed  very  much  to  the 
success  of  this  show  by  furnishing  without  charge,  two  prominent 
lecturers  on  poultry  topics.  The  lectures  were  given  in  a  hall 
near  by,  to  which  the  general  public  were  admitted  free,  and  there 
was  a  large  attendance. 
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Highest  temperature  92°,  June  20th. 
Lowe6t  temperature  6°,  January  11th. 
Range  of  temperature  for  the  year,  98°. 
Mean  temperature  46.5°. 
Highest  monthly  mean  69°,  July. 
Lowest  monthly  mean  19.2*',  January. 
Highest  daily  mean  77.6*^,  July  18th. 
Lowest  daily  mean  1.5°,  January  11th. 

Total  precipitation  for  the  year  57.33  inches. 

Largest  total  for  one  month  9.44  inches,  February. 

Least  total  for  one  month  .95  inch,  July. 

Total  snowfall  for  the  year  78  inches. 

Largest  amount  of  snow  in  one  month  29  inches,  February.  « 

Smallest  amount  of  snow  in  one  month  8  inches,  April. 

Number  of  clear  days  in  the  year  126. 

Number  of  fair  days  130. 

Number  of  cloudy  days  109. 

Number  of  days  with  precipitation  of  .01  inch  or  more,  131. 

The  total  precipitation  for  each  of  the  past  five  years,  has  been 
as  follows :  1889,  64.54  inches ;  1890,  59.25  inches ;  1891,  49.88 
inches;  1892,  42.58  inches;  1893,  57.33  inches;  average.  54.51 
inches. 

The  mean  temperature  of  the  past  four  years  has  been  as  fol- 
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lows:  1890,48.3°;  1891,49.4°;  1892,47.8°;  1893,46.5°;  average, 
48°. 

A  glance  at  the  above  will  show  that  the  rain  fall  of  1893  has 
been  greatly  in  excess  of  that  of  1891  and  1892.  That  of  1889  was 
very  much  above  the  normal  which  is  about  45  inches. 

Comparing  each  month  of  the  year  1893  with  the  same  one  of 
1892,  the  rain  fall  of  January  is  nearly  2^  inches  less  than  in  1892, 
that  of  February  is  five  times  as  much  as  in  1892.  March  shows 
an  excess  of  an  inch ;  April  2^  inches ;  May  i  of  an  inch ;  June 
li  inches ;  July  shows  a  large  deficiency,  the  rain  fall  being  less 
than  an  inch,  and  only  about  one-third  of  that  of  1892.  August 
gave  an  increase  of  2^  inches ;  September  of  a  little  more  than  an 
inch ;  October  s  is  just  double  that  of  1892,  and  November's  a 
little  less  than  one-half,  while  December  is  about  2J  times  as 
much. 

Making  the  same  comparisons  in  temperature,  January  and 
February  are  both  mi^ch  colder  than  in  1892,  the  former  9.4°  and 
the  latter  3.8°.  March  is  0,2^  warmer,  April  3°  colder.  May  1° 
warmer,  June  3°  colder,  July  1.3°  colder,  August  shows  a  very- 
slight  change,  September  is  2.5°  colder,  October  3.3°  warmer, 
November  shows  no  change  and  December  is  3.4°  warmer.  The 
mean  temperature  of  the  year  was  1.5°  less  than  the  average  for 
four  years  and  is  also  slightly  below  the  normal. 
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EXCHANGES  AND  DONATIONS. 


Copies  of  the  following  Agricultural  and  other  papers  have  been 
regularly  received  at  this  Office,  where  they  are  kept  oh  file  for 
reference : 

The  Baltimore  Sun,  Baltimore,  Md. 
Mirror  and  Farmer,  Manchester,  N.  H. 
The  National  Provisioner,  New  York,  N.  Y. 
The  Holstein  Friesian  Register,  Boston,  Mass. 
The  Toledo  News,  Toledo,  Ohio. 
The  Industrial  American,  Lexington,  Ky. 
The  Practical  Farmer,  Philadelphia,  Pa. 
The  American  Agriculturist,  New  York,  N.  Y. 
The  Louisiana  Planter,  New  Orleans,  La. 
The  Southern  Cultivator  and  Dixie  Farmer,  Atlanta,  Ga. 
Home  and  Farm,  Louisville,  Ky. 
The  Sugar  Beet,  Philadelphia,  Pa. 
The  Pomona  Herald,  Providence,  R.  I. 
Sentinel  Advertiser,  Hope  Valley,  R.  I. 
The  New  Dairy,  New  York,  N.  Y. 
The  University  Record,  Ann  Arbor,  Mich. 
The  Naturalist's  Leisure  Hour,  Philadelphia,  Pa. 
The  Agricultural  Epitomist,  Indianapolis,  Ind. 
The  American  Cultivator,  Boston,  Mass. 
The  American  Horse  Breeder,  Boston  and  New  York. 
Western  Farmer  and  Stockman,  Sioux  City,  Iowa. 
The  American  Grange  Bulletin  and  Scientific  Farmer,  Cincin- 
nati, Ohio. 

81 
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Hoard's  Dairyman,  Fort  Atkinson,  Wisconsin. 

Farm,  Field  and  Fireside,  Chicago,  111. 

Numerous  reports  and  publications  of  the  U.  S.  Government 
Department  of  Agriculture  and  other  Departments  have  been  re- 
ceived, as  well  as  all  bulletins  and  reports  from  all  the  Experiment 
Stations  in  the  United  States,  and  some  from  Canada  and  New 
South  Wales. 

Reports  have  also  been  received  from  City  and  State  Boards  of 
Agriculture,  Societies,  etc. 
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EEPOET  OF  THE  TREASURER 


The  Rhode  Island  State  Agricultural  Experiment  Station  in  account  with  the 
United  States  Appropriation, 

Dr. 

1893.  To  receipts  from  the  Treasurer  of  the  United  States  as 
per  appropriation  for  the  year  ending  June  30, 1893, 
under  Act  of  Congress  approved  March  2, 1887 flSfOOO  00 

Cr. 

June  30.    By  Salaries #7,888  40 

Labor 2,620  07 

Supplies  and  repairs 1,090  91 

Freight,  express,  postage  and  stationery  328  18 

Library  and  printing 1,143  53 

Tools  and  machinery  484  37 

Chemical  apparatus  and  supplies 273  31 

Furniture  and  general  fittings 151  00 

Live  stock 168  25 

Travelling 338  42 

Incidentals 55  22 

Buildings 468  34 


#15,000  00    #15,000  00 


This  certifies  that  we,  the  undersigned,  authorized  auditing  committee  of 
the  Board  of  Managers  of  the  Khode  Island  College  of  Agriculture  and  Me- 
chanic Arts,  have  examined  the  accounts  of  the  Treasurer  of  the  Agricultural 
Experiment  Station  for  the  fiscal  year,  ending  June  30.  1893,  and  that  we  find 
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the  receipts  for  the  time  nam^  to  have  been  #15,000,  and  that  the  same  has 
been  expended,  for  which  satisfactory  vouchers,  correctly  classified  as  above, 
are  on  file,  and  the  same  agree  with  the  Treasurer's  account,  and  that  there  is 
no  unexpended  balance. 

Chas.  O.  Flagq,    )     Audititig 
Chas.  J.  Greene,  \    Committee, 


I  hereby  certify  that  the  above  is  a  tme  copy  from  the  books  of  account  of 
the  Institution  named. 

Melville  Bull, 
Trectsurer  of  the  Bhode  Island  College  of  Agriculture  and  Mechanic  ArU. 

I  hereby  certify  tliat  the  above  signature  is  that  of  the  Treasurer  of  the 
Rhode  Island  College  of  Agriculture  and  Mechanic  Arts. 

CiiAS.  O.  Flagg, 
President  Board  of  Managers  of  the  Bhode  Island  College  of  Agriculture  and  Me- 
chanic Arts, 

MelvUle  Bull^  Treasurer^  in  account  loith  the  Bhode  Island  Agricultural 
Experiment  Station, 

Dr. 
1893. 

June  30.     To  Balance  from  last  year $106  99 

Farm  receipts 976  15 

State       ''       1,520  99 

Interest 54  51 

$2,658  64 

Cr. 

By  Labor ^ $584  70 

Supplies  and  repairs ; 1,550  00 

Fertilizer  inspection 365  35 

Incidentals 150  OO 

Balance  on  hand '. 8  59 

$2,658  64 
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Report  of  the  Treasurer.  321 

Dr. 
1893. 
June  30.    To  balance  of  funds  received  from  the  Treasurer  of  the 
United  States  as  per  appropriation  made  by  special 

Act  of  Congress  on  April  4,  1800 #2,788  24 

Interest  on  above 120  57 


92,908  81 

Or. 
1893. 

June  30.    By  Labor #1,049  85 

Supplies  and  repairs 43  12 

Library  and  printing 174  14 

Tools  and  machinery 2  63 

Balance  unexpended 1,639  07 


•2  908  81 


This  is  to  certify  that  the  undersigned,  auditing  committee  of  the  Board  of 
Managers  of  the  Rhode  Island  College  of  Agriculture  and  Mechanic  Arts,  have 
examined  the  accounts  of  Melville  Bull,  Treasurer,  ending  June  30, 1893,  and 
the  vouchers  corresponding  therewith,  and  find  the  same  correct. 


Chas.  O.  Flagg,      )     Auditing 
C.  H.  COGGESHALL,  j    CotntniUee. 
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BULLETINS 


AND 


ANNUAL   REPORT 


Rhode  Island 


Agpieultupal  Experiment  Station, 


FOK   THE 


YJE^R    1893. 


P  1{  O  V  1  D  E  N  C  E  : 

E.     L.     FREEMAN     &     SON,     STATE     PRINTERS 

1895. 
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PAOK 

Abbott  Run,  co-operative  field  experimeDt  at 202 

Acidulated  bones 65 

Agricultural  division,  abstract  of  work 171 

AhnfMHa  pUeata,  analyses  of 83,  36 

Air-slacked  lime,  benefits  of 259 

effects  of  when  used  with  organic  nitrogen 267 

general  summary  upon  use  of.   263 

practical  suggestions  upon  the  use  of 265 

with  sulphate  of  ammonia  and  nitrate  of  soda 261 

used  to  overcome  ill  effect  of  sulphate  of  ammonia 206 

Alkalinity  of  the  soil 255 

Allison,  Stroup  &  Co.'b  Canada  hard -wood  ashes,  analysis  of 67 

Ames  Fertilizer  Co.'s  goods,  analyses  of — 

Plymouth  Rock  brand 129 

special  potato  fertilizer 62 

Analyses  of  fertilizers 63,  70,  79,  127,  164 

ground  bones 68,  74 

miscellaneous  fertilizers 274 

seaweeds 36,  37 


Non :— For  pp.  147  see  Bal.  21;  pp.  88.68  see  Bal.  22;  pp.  69-76  see  Bui.  28;  pp.  77-83  see  Bnl. 
24 ;  pp.  84-128  see  Bui.  26;  pp.  124-166  see  Bui.  26. 


Digitized  by  LjOOQ IC 


iv.  R.  I.  Agl.  Expt.  Sta.  Rep.,  1893. 

FAOK 

Analyses  of  water 276 

wood-ashes 67,  76 

Apiary  diyision,  abstract  of  work  of 170 

AjBMfcetida  as  remedy  for  gapes 308,  804 

Barley,  effect  of  sulphateof  ammonia  on 246 

Baker,  H.  J.  &  Bro.'s  goods,  analyses  of— 

A.  A.  Ammoniated  Superphosphate 129 

Complete  Qrass  Manure 63 

Beetle,  June 52 

Beets,  effect  of  sulphate  of  ammonia  on 284 

scab  of 146 

Block  Island,  raising  turkeys  on 105 

Blue  lupine,  effect  of  sulphate  of  ammonia  on 231 

Bowker  Fertilizer  Co.'s  goods,  analyses  of — 

Bristol  Pish  and  Potash 81 

Farm  and  Garden  Phosphate 81 

Fresh  Ground  Bone 85 

Hill  and  Drill  Phosphate 81 

Lawn  and  Garden  Dressing 129 

Muriate  of  Potash 133 

Potato  Manure 81 

Phosphate 63 

Stockbridge  manure  for  corn,  grain,  and  fodder  corn 81 

potatoes,  roots  and  vegetables 63 

strawberries 129 

top  dressing 129 

Sure  Crop  Bone  Phosphate 129 

Bradley  Fertilizer  Co.'s  goods,  analyses  of— 

Ammoniated  Bone  Phosphate 81 

Complete  manure  for  corn  and  grain 139 

potatoes  and  vegetables 81 

top  dressing 129 

English  Lawn  Fertilizer 129 

Fish  and  Potash,  B 81 

Niagara  Phosphate .  129 

Note  :-  For  pp.  1-37  see  Bui.  21 ;  pp.  88-68  tee  Bnl.  22;  pp.  69-78  tee  Bui.  28;  pp.  77-8S  «««  Bal. 
24;  pp.  84-128  aee  Bui.  26;  pp.  124-166  aee  Bnl.  26. 
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Bradley  Fertilizer  Co/s  goods,  analyses  of— 

Nitrate  of  Soda 138 

Original  Coe's  Superphosphate  of  Lime. 129 

Potato  Manure 63 

Pure  Fine  Ground  Bone 68 

X.  L.  Superphosphate  of  Lime. 81 

Breeding  stock  of  turkeys 110 

Brightman,  Wm.  J.  &  Co.'s  goods,  analyses  of— 

Acidulated  Ground  Fish ..  65 

Dry  Ground  Menhaden  Fish 65 

Fish  and  PoGish 12» 

Superphosphate 63 

Broad  tape  worm  of  sheep 298 

Browning  &  Chappell's  method  of  raising  turkeys 100 

Browning.  Elisha  D.'s         "           **               *•       101 

Buckwheat,  effect  of  sulphate  of  ammonia  on 249 

Cabbage,  effect  of  sulphate  of  ammonia  on  239 

Calcium  salts,  effect  of  upon  nitrification 257 

Canada  wood-ashes 76 

Carbolic  acid  as  a  remedy  for  gapes 302 

Carrots,  effect  of  sulphate  of  ammonia  on 235 

Chemical  division,  abstract  of  work 168 

Chemist's  report 278 

Chlorine  in  manures 10 

Chrysanthemums,  distribution  of 57 

Church,  Daniel  T.'s  goods,  analyses  of— 

Pish  and  Potash  D 129 

Standard  Fertilizer  C 63 

CladoitephuB  terticUlatui,  analyses  of 29,  36 

Clark's  Cove  Fertilizer  Co.'s  goods,  analyses  of — 

Bay  State  Fertilizer 129 

G.G  131 

Potato  Manure 63 

Fish  and  Potash 81 

Clover  and  lime 193 


NOTB :— For  pp.  1-37  see  Bui.  '21;  pp.  38-68  aoe  Bui.  22;  pp.  60.76  see  Bui.  23.  pp.  77-83  see  Bui. 
24;  pp.  64-123  tee  Bui.  25;  pp.  124■1^6  see  Bui.  26. 
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PA«B 

Clover  in  rotation 184-188 

Coe,  E.  Frank  Co.'s  goods,  analyses  of— 

Alkaline  Bone 131 

Qold  Brand  Excelsior  Guano 181 

High  Grade  Ammonia  ted  Bone  Superphosphate 181 

Potato  Fertilizer 63 

Pure  Ground  Bone 68 

Red  Brand  Excelsior  Guano 81 

Commercial  fertilizers,  analyses  of 68,  72.  129,  164 

value  of  fertilizers 69 

Contagious  diseases,  State  control  of,  among  poultry 305 

Co-operative  field  experiments  at — 

Abbott  Run 202 

Hope  Valley 203 

Kingston 201 

fertilizers  used  for. 196 

general  conclusions  in  regard  to 204 

objects  of 200 

plan  of 198 

weights  and  cost  of  fertilizers  for 1^9 

Cooper,  Peter's,  Pure  Bone  Dust 68 

Corn,  action  of  various  forms  of  nitrogen  on .  204 

effect  of  sulphate  of  ammonia  on 233 

experiments  with ...  268 

in  rotation 195,  187.  lfc«9 

Correspondence 175 

Corrosive  sublimate  treatment 72,  155 

Cotton  dirt,  analysis  of 73 

Cowpea,  effect  of  sulphate  of  ammonia  on 229 

Crandall  Bros.'  method  of  raising  turkeys 103 

Crimson  clover,  effect  of  sulphate  of  ammonia  on 227 

Crocker  Fertilizer  &  Chemical  Co.'s  goods,  analyses  of— 

Ammoniated  Wheat  and  Corn  Phosphate 131 

New  Rival  Ammoniated  Superphosphate 131 

Potato,  Tobacco  and  Hop  Phosphate  81 

Special  Potato  Manure 62 

NoTB  :-For  pp.  1^7  tee  Bui.  21 ;  pp.  SS^M  tee  Bui.  22;  pp.  60.76  tee  Bui.  23;  pp.  77-83  «««  Bo). 
24;  pp.  84  123  see  Bnl.  26;  pp.  124-156  eee  Bui.  28. 
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Index.  vii. 

PAQB 

Culture  of  strawberries 48,  48,  53 

Cumberlaud  Bone-Pbospbate  Co/s  goods,  aualyses  of^ 

Potato  Fertilizer 68 

Superphosphates 131 

Darling  Fertilizer  Co.'s  goods,  analyses  of— 

Animal  Fertilizer 81 

Fertilizer  for  Qardens  and  Lawns 131 

Fine  Ground  Bone 68,  74 

Muriateof  Potasb 133 

Nitrate  of  Soda '. 133 

Potato  and  Root  Crop  Manure 63 

Pure  Dissolved  Bone 65 

Davidge  Fertilizer  Co.'s  Special  Potato  Manure 83 

Director,  report  of 161 

Disease  of  poultry,  precaution  against '    307 

turkey 286 

Distribution  of  chrysanthemums 57 

oats . . . ; 140 

strawberries 57 

wild  turkey  crosses 121,  282 

Dried  blood,  experiments  with  on  corn 269 

Dulse,  analyses  of 22,  34 

Earth  woims  as  hosts  of  gape  worms 299 

Eel-grass,  analyses  of 29,  86 

Enemies  of  strawberries 52 

turkeys 122 

Examination  of  seeds 279 

Exchanges  and  donations 317 

Experiments,  carried  on  in  pots 252 

with  corn 208 

dried  blood  on  corn ". 269 

leguminous  plants 190 

nitrate  of  soda  on  com 269 

•*  Penn.  tankage"  on  corn 269 


NOTB  :-For  pp.  1-87  see  Bui.  21 ;  pp.  88.68  see  Bui.  22;  pp.  69-76  eee  Bui.  23;  pp.  77-88  Be«  Bui. 
24;  pp.  84-128  m«  Bui.  26;  pp.  124.166  ■€«  Bui.  26. 
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PAOV 

Experiments  with  potatoes 143 

sulphate  of  ammonia 318 

Pairs,  station  exhibit  at 173 

Farm  crops 173 

amount  of  food  consumed  by 180 

stock 173 

Feeding  of  plants 205 

Fertilizers,  analyses  of 00,61.274 

commercial,  analyses  of 63,  79,  127,  164 

value  of 68 

home  mixed 70 

inspection,  facts  about 61 

miscellaneous  analyses  of 70 

samples  of  for  World's  Fair 168 

selling  prices  and  valuation  of 137,  165 

Fertilizer,  effect  of  sulphate  of  ammonia  and  air-slacked  lime  as  a 306 

formula  for  a 194 

for  potatoes 194 

Fine  ground  bone,  analysis  of 74 

sun-dried  fish 75 

tankage 75 

Fish  and  acidulated  bones,  analyses  of 65 

Food,  amount  of  consumed  by  farm  crops 180 

animal 16 

seaweed  as  human 15 

Formula  for  a  fertilizer 194 

Frauley,  T.  H.'s,  hard-wood  unleacbed  ashes,  analysis  of 167 

Gape  worms,  assafcedila  as  remedy  for 303,  804 

carbolic  acid  as  remedy  for 303 

earth  worms  as  hosts  of 299 

methods  of  curing  the  disease  of 303 

of  poultry 295 

remedies  for 299 

spread  of 301 


Non :— For  pp.  1.37  see  Bol.  21;  pp.  88-68  see  Bal.  22;  pp.  60-78  eee  Bal.  28;  pp.  77-88  Me  Bol. 
24;  pp.  84.128  see  Bu).  25;  pp.  124.186  eee  Bnl.  26. 
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Index.  ix. 

PAOI 

Qape  worms,  turpentiDe  as  remedy  for 808 

OeDeral  summary  on  the  lime  question  268 

Granger  pea,  effect  of  sulphate  of  ammonia  on 282 

Qround  bones,  analyses  of 68,  74 

Guarantees  of  fertilizers,  tables  showing 182 

Hartness,  A.  L/s  hard-wood  unleached  Canada  ashes 67 

Home  mixed  fertilizers 70 

Hope  Valley,  co-operative  field  experiment  at 208 

Horticultural  division,  abstract  of  work  of 167 

Horticulturist's  report 277 

Hungarian,  effect  of  sulphate  of  ammonia  on 248 

Inspection  of  fertilizers 61 

wood-ashes 136 

Irish  moss,  analyses  of 27,  36 

Joynt,  J.'s,  Canada  unleached  hard-wood  ashes,  analysis  of 67 

June  beetle 52 

Kale,  effect  of  sulphate  of  ammonia  on 288 

Kingston,  co-operative  field  experiment  at.  ^ i^Ol 

Lambs,  effect  of  tape  worms  on  health  of 292 

Land  plaster,  analysis  of 76 

Leaf  blight  of  strawberry 53 

roller           " 52 

Leguminous  plants,  effect  of  sulphate  of  ammonia  on  ...  • 250 

experiments  with 190 

yields  of.  191 

Lettuce,  effect  of  sulphate  of  ammonia  on 245 

Lime  and  clover... 193 

sulphate  of  ammonia 220 

benefit  of 259 

Liquid  manure  applied  with  water 277 


NOTB  .--For  pp.  1^7  fee  Bui.  21 ;  pp.  88-68  we  Bui.  22;  pp.  6»-7«  see  Bui.  23;  pp.  7783  see  Bui. 
24;  pp.  84<128  see  Bui.  26;  pp.  124-156  see  Bui.  28. 
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Manure,  liquid,  applied  with  water 277 

objections  to  chlorine  in 10 

seaweed  as  a,  for  potatoes 8 

not  an  evenly  balanced 12 

use  and  value  of  seaweed  as 4 

Mapes'  Formula  and  Peruvian  Guano  Ck>.'s  goods,  analyses  of — 

Complete  Manure  for  General  Use 8S 

Light  Soils 131 

Potato  Manure. '. 63 

Meteorological  summary,  1890-1893 311-316 

Millet,  effect  of  sulphate  of  ammonia  on  golden 248 

Italian 248 

Miner,  Elias*,  method  of  raising  turkeys 99 

Mitchell  Fertilizer  Co.'s  goods,  analyses  of— 

Complete  Manure 83 

Potato  Fertilizer 65 

Standard  Superphosphate 83 

Vegetable  Fertilizer 131 

Monroe,  DeForest  &  Co.'s  Uoleaehed  Canada  wood  ashes,  analysis  of 67 


National  Fertilizer  Co.'s  goods,  analyses  of— 

Chittenden's  Ammoniated  Bon^  Superphosphate 129 

Complete  Manure  for  Potatoes,  Roots  and  Vegetables. .  129 

Nitrate  of  .Soda  compared  with  Sulphate  of  Ammonia 206 

experiments  with  on  corn 269 

Nitrification,  effect  of  calcium  salts  upon 257 

Nitrogen,  organic,  used  with  air-slacked  lime 267 


Oats,  distribution  of 140 

effect  of  Sulphate  of  Ammonia  on 246 

in  rotation 1B4 

seed 189 

Officers  of  the  Station 2,42,60.78.88 

Organic  Nitrogen,  effect  of  lime  when  used  with 267 


Non :— For  pp.  1-87  see  Bui.  21;  pp.  88-68  see  Bui.  22;  pp.  M.76  see  Bnl.  28;  pp.  77-88  tM  Bui. 
24;  pp.  84.123  tee  Bnl..25;  pp.  124-166  tee  Bui.  26. 
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Index.  xi. 

PAOB 

Pacific  Guano  Co.'s  goods,  analyses  of— 

Soluble  Pacific  Guano 83 

Special  Potato  Manure 65 

P^nieum  cruagaUi,  effect  of  Sulphate  of  Ammonia  on 248 

Peas  in  rotation 184 

*'  Penn.  tankage,"  experiments  with,  on  corn 269 

PhyUophora  menUn'anifolia,  analyses  of 27,  86 

Picker  waste,  analysis*of 75 

Plants,  one-sided  feeding  of 205 

Piolyidet  rotundua,  analyses  of 82,  86 

Potato  scab 141 

other  observations  on 144 

prevention  of  by  treatment 155 

reason  for  effect  of  air-slacked  lime  on 148 

Potatoes,  effect  of  Sulphate  of  Ammonia  on 242 

experiments  with 142 

fertilizer  for 194 

in  rotation 184-189 

yields  of 195 

Pot  experiments 252 

Poultry  Division,  abstract  of  work  of 170 

gape  worms  of 296 

Manager's  report 281 

State  control  of  contagious  diseases  of 805 

statistics,  comments  on 308 

Practical  suggestions  upon  the  use  of  lime 265 

Production  of  turkeys 89 

Publications  for  1893 178 

Quinnipiac  Co.'s  goods,  analyses  of — 

Climax  Phosphate 88 

Corn  Manure 181 

Market  Garden  Manure 83 

Phosphate 83 

Pine  Island  Phosphate 131 

Potato  Manure 65 


NoTX  :>-For  pp.  1.37  see  Bui.  21 ;  pp.  38-68  Me  Bal.  22;  pp.  69-76  see  Bui.  S3;  pp.  77-83  pee  Bal. 
24;  pp.  84-123  see  Bnl.  26;  pp.  124-156  Me  Bal.  26. 
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PAOB 

QuiDDipiac  Co.'s  goods,  analyses  of— 

Pure  Bone  Meal 68 

Rain-fall  and  Temperature 167 

Read  Fertilizer  Co.'s  goods,  analyses  of— 

Pish,  Bone  and  Potash 65 

High  Grade  Farmers'  Friend 88 

Standard  Phosphate 88 

Strawberry  Special 131 

Red  clover,  effect  of  Sulphate  of  Ammonia  on 226 

Top,  in  rotation 185.189 

Remedies  for  gapes  in  poultry 299 

Report  of  Chemist 278 

Director...   161 

Horticulturist 277 

Meteorologist 311 

Poultry  Manager 281 

Treasurer 819 

R.  I.  Poultry  Association,  comments  upon 309 

Ribbon  weed,  analyses  of 20,  34 

broad,  analyses  of 22,  84 

Rockweed,  flaUtalked,  analyses  of 26.  35 

roundstalked,  analyses  of.   24,  85 

Rotation  including  clover 184-188 

oaU 184 

peas 187.188 

potatoes 184-189 

red  top 185,189 

rye 184.189 

squashes 184 

timothy 185,188,189 

turnips 184 

Rye,  effect  of  Sulphate  of  Ammonia  on .   246 

in  rotation 184-189 

Samples  of  fertilizers  for  World's  Fair 168 


NoTB :— For  pp.  1-87  see  Bui.  21;  pp.  88-58  see  Bui.  22;  pp.  69-76  see  Bui.  28;  pp.  77-83  aee  Bal. 
24 ;  pp.  84.128  see  Bui.  26;  pp.  124.168  tee  Bui.  28. 
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Index.  xiii. 

PAOB 

Samples  of  seaweeds  for  analysis,  preparation  of 19 

World's  Fair 164 

soils  for  World's  Fair 161 

Scab  of  the  beet 146 

observations  on,  on  experimental  plots 146 

relation  of  to  potato  scab 147 

Scab  of  the  potato 141 

Seaweeds,  analyses  of 17,37 

as  a  manure  for  potatoes 8 

as  food  for  animals 16 

as  human  food 15 

containins  objectionable  seeds 14 

methods  of  treating  and  applying 6 

miscellaneous  uses  of 17 

not  an  evenly  balanced  manure 12 

notes  in  regard  to  analyses  of 17 

preparation  of  samples  of  for  analysis 19 

rapidly  growing 15 

samples  of  for  World's  Fair 164 

temporary  in  its  effect 11 

use  and  value  as  a  manure 4 

Seeds,  examination  of 279 

Selling  price  of  fertilizer 187,  165 

Sheep,  broad  tape-worm  in 293 

tape-worm  in . .  290 

Soil,  alkalinity  of 255 

needs  of 204 

preparation  of  for  strawberries 45 

samples  of  for  World's  Fair 161 

Soja  bean,  effect  of  Sulphate  of  Ammonia  on 280 

Sorghum,            *•            •*                   "          '* 237 

Spinach,              "            "                   •*          •'  240 

Squashes  in  rotation 184 

Standard  Fertilizer  Go.'s  goods,  analyses  of— 

Standard  Fertilizer 83 

Guano 131 


NoTS :— For  pp.  1-87  see  Bal.  21;  pp.  aS-58  see  Bal.  32;  pp.  69-76  see  Bui.  28;  pp.  77-88  aee  Bui. 
24;  pp.  84-123  see  Bui.  26;  pp.  124-168  see  But.  26. 
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PAOI 

Standard  Fertilizer  Co.'s  goods,  aDalyses  of — 

Potato  and  Tobacco  Fertilizer 65 

8tate  control  of  contagious  diseases  among  poultry 305 

Statistics  of  poultry,  comments  on 308 

Stevens,  Chas.,  Canada  unleached  wood  aslies,  analysis  of 67 

Stock,  farm 172 

Strawberries,  cultivation  of,  first  season 48 

culture  of .  43 

in  Station  trial  garden 53 

distribution  of 57 

fruiting  season  of 50 

insect  and  fungous  enemies  of 52 

most  desirable  varieties  of 46 

new  varieties  of 278 

perfect  and  pistilate  flowers  of 44 

picking  the  fruit  of 51 

preparations  of  soil  for 45 

treatment  of  after  fruiting 51 

winter  protection  of 50 

yield  per  acre  of  varieties  of 54 

Sulpbate  of  Ammonia  compared  with  Nitrate  of  Soda 206 

effects  of  on  blue  lupine 331 

buckwheat 249 

cabbage 239 

carrots 235 

cowpea 229 

crimson  clover 227 

**  Granger  "  pea 232 

Hungarian 248 

kale 238 

leguminous  plants 250 

lettuce.  245 

millet,  golden 248 

Italian  . .   248 

oats,  barley  and  rye 246 

other  plants 250 


NOTB :-  For  pp.  1-87  Me  Bui.  21;  pp.  88-58  mo  Bui.  S2;  pp.  60-76  mo  Bat.  SS;  pp.  77-88  9—  Bal. 
24 ;  pp.  84.128  M6  Bttl.  26;  pp.  124.168  mo  Bui.  26. 
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Sulphate  of  AmmoDia,  effects  of  on  Panieum  ertis-gaUi 248 

potatoes 242 

red  clover 226 

soja  bean 230 

spiDach " 240 

sun  flower 288 

tomatoes 244 

turnips 236 

varieties  of  beets 234 

corn 233 

sorghum 237 

while  bean  228 

white-podded  adzuki 229 

Sulphate  of  Ammonia,  ill-effect  of  at  the  Station 212 

results  of  experiments  with 218 

lime  with 220 

Sunflowers,  effect  of  Sulphate  of  Ammonia  on 238 

Tankage,  analyses  of 74,  75 

Tape  worms,  effect  of  on  health  of  lambs. 292 

in  sheep, 290 

:  in  turkeys 288 

nature  of •. 289 

Temperature  and  rain-fall 167 

Timothy  in  rotation 185,  188,  189 

Tomatoes,  effect  of  Sulphate  of  Ammonia  on 244 

Treasurer's  report 317 

Tucker,  Geo.  A.'s  method  of  raising  turkeys 96 

Turkeys,  breeding  stock  of 110 

catching  in  the  fall 285 

causes  of  poor  success  in  raising 113 

characteristics  of  wild 116 

crosses  with  wild  119 

diseases  of 286 

^  distribution  of  wild  cross  breeding  stock  of ...  121 

enemies  of 122 

NoTB  :~For  pp.  1-87  pee  Bah  21;  pp.  88-68  we  Bui.  22;  pp.  60.76  see  Bui.  28;  pp.  77-83  see  Bal. 
^;  pp.  84-128  see  Bal.  26;  pp.  124468  see  Bal.  28. 
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P4GK 

Turkeys,  methods  of  suoceasful  raisiDg  of 96 

Carder  Whaley ...  102 

Crandall  Bros 103 

Elias  Miner 99 

Elisha  D.  lirownlng 101 

Geo.  A.  Tucker 9« 

Horace  Vose 102 

Mess.  Browning  &  Chappell 100 

number  of  in  1885 104 

prices  of  per  lb 109 

production  of 89 

raising  of  at  the  Station 91 

on  Block  Island 105 

tape  worms  in 288 

wild  cross  breeding  stock  of 282 

Turnips,  effect  of  Sulphate  of  Ammonia  on 236 

in  rotation 184 

Turpentine  as  a  remedy  for  gapes 303 

Tygert- Allen  Fertilizer  Co/s  Special  Potato  Manure,  analysis  of 65 

Value  of  Fertilizer 69.  137.  165 

seaweed 4 

turkeys  per  lb 109 

Vose,  Horace's  method  of  raising  turkeys 102 

Water,  analyses  of 2T6 

Whaley,  Carder's  method  of  raising  turkeys 102 

White  bean,  effect  of  Sulphate  of  Ammonia  on 224 

White  podded  adzuki 229 

Wilcox,  Leander's  goods,  analyses  of— 

Ammoniated  Bone  Phosphate  No.  1 Si 

No.  2 1.32 

Dry  Ground  Fish  Guano 65 

Potato,  Onion  and  Tobacco  Manure 65 

Wild  turkeys,  characteristics  of 116 

NOTB  :~For  pp.  1^7  sm  Bui.  21 ;  pp.  88^8  tee  Bal.  32;  pp.  M.78  tee  BdI.  2S;  pp.  77-4S  tee  BuK 
24 ;  pp.  84428  Me  Bui.  25;  pp.  124.166  see  Bol.  26. 
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Wild  turkeys,  crosses  with 119 

distribution  of  crosses  of 121 

Williams  and  Clark  Fertilizer  Co.'s  goods,  analyses  of— 

Ammoniated  Bone  Superphosphate 88 

High  Grade  Special 83 

PoUto  Phosphate 66 

Royal  Bone  Phosphate.  181 

Wood  Ashes,  analyses  of 67.  76 

inspection  of 186 

Wool  washings,  analysis  of 74 

waste 78 

World's  Pair,  contributions  to 161 .  168,  164 

Yields  of  oats,  in  1891-1803-1898 139 

potatoes 196 

leguminous  plants 191 

strawberries  per  acre 64 

Note  :— For  pp.  1417  see  Bui.  21;  pp.  88-68  see  Bal.  22;  pp.  60-76  see  Bui.  28;  pp.  77-88  see  Bal. 
2i;  pp.  84-128  see  Bol.  26;  pp.  124-168  Me  Bal.  28. 
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